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IN LINE FUEL SHUT-OFF VALVES 
FLOAT VALVES • STRAINERS • 
FILTERS • VENT VALVES • LOW 
PRESSURE AIR VALVES • FUEL 
LEVEL CONTROL VALVES • IN 
FLIGHT REFUELING EQUIPMENT 
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B.F.Goodyicli. 


FIRST IN RUBBER 


Were for never blowing bubbles 


T he bubble type canopy on che 
new Martin B-57B light bomber 
had to be safely pressurized at altitudes 
of 8 miles and higher. Ordinary inflat- 
able seals between the bubble and 
cockpit might blow out from the effect 
of high pressure inside the canopy and 
low pressure on the outside. 

B. F. Goodrich engineers had a ready- 
made answer to the problem — their 
inflatable strip seal. It has a U-shaped 
solid rubber base and a rubberized 
fabric diaphragm nested inside the base. 
When inflated, this diaphragm simply 
lijn to seal effectively. Low inflation 


pressure gives full expansion with very 
little Of no stretch. Of course, less stretch 
means less strain. It works like blow- 
ing up a paper bag so that dangerous 
stretching, like blowing up a toy 
balloon, is eliminated, 

The new inflatable strip seal works 
almost instantly. Even at minus 65°, it 
inflates with approximately the same 
pressure that ordinary seals needed at 
room temperature. There are other ad- 
vantages. It fits around complex curves. 
It seals and unseals quickly. Sliding 
wear and scufiing are minimized because 
of high clearance when seal is deflated. 


The new B. F. Goodrich seal is now 
in use on mote than a dozen makes of 
planes, including latest jet fighters and 
bombers like the F-lOO and B-57. 

Other B. F. Goodrich products for 
aviation ate tires, wheels, brakes; 
De-Icers: heated rubber; Pressure Seal- 
ing Zippers; Avtrim; fuel cells; 
Rivnuts; hose; other accessories. 
The B. F. Goodrich Company, Aero- 
nautical Sales, Akron, Ohio. 

B.E Goodrich 

FIRST IN RUBBER 
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lx)ck-C1ad Afreord is pre* 
fonned aircraft cable with 
an aluminum alloy tube 
swaged around it. The cable 
possesses the combined 
strength and safety of a mul- 
tiple structure while the 
tubing reduces the elastic 
stretch inherent in cable. 


Saves weight . . . ideal 
for pressurized cabins 



In addition, Lock-Clad saves 
weight by permitting use of 
smaller controls, pull^s and 
supporting fixtures. Sensi- 
tivity in tlie control ^stem 
is increased by practically 
eliminating cable curve 
changes and brings easy, 
uniform control. Its smooth 
surface fits perfectly through 
pressurized cabin stuffing 
boxes. 

Engineering Service 

Contact our Engineering 
Department for data and 
suggestions on complete 
Lock-Clad Control Cable 
Assemblies. John A. Roeb- 
ling's Sons Corporation, 
Trenton 2, New Jersey. 
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For America’s first 
jet tanker-transport 
fleet... 




AIR CONDITIONING 
by AiRESEARCH! 

Boeing selves cabin 
comfort problems at 
new high altitudes and 
speeds for transports with 
complete AiResearch systems 

History repeals. When Boeing B-29s pioneered 
heavy bomber flying at high altitudes, AiResearch was chosen 

to supply the cabin-conditioning equipment required. Now 

Boeing has again selected AiResearch equipment for 
its sleek new KC135s. 

AiResearch has unmatched experience in developing ai 
conditioning equipment for the majority of present day 

commercial and military aircraft. It has produced more complete 
air-conditioning and pressurization systems and components than 
all other manufacturers put together. 

Once more a leading manufacturer confirms that where 
. proved designs, reliability and high performance are required, 
AiResearch is the choice in its field. 

CORV»OR AVION 

AiResearch Manufacturing Divisions 








Nortlu*op Scorpion’s Cockpit Temperature 
Controlled By New Lightweight Unit 

New ClifFord amplifier features unitized construction, 
ruggedized, miniaturized components, novel pulse element 




Weighing only 28% os. and meas- 
uring 4' X 3%' X 3', Clifford’s con- 
trol box marks a number of advances 
in the field of aviation temperature 
control. 

In addition to its small size and 
light weight, the control box design 
: embodies several important advan- 
’ tages in service. 

Unitized construction makes it 
comparatively simple to locate a 
malfunction in service, quickly re- 
place the unit containing the defec- 
tive component, and get the plane 
back into the air. 

Miniaturized, ruggedized compo- 
nents result in the smallest, lightest 
control possible for the job to be 
done. Elements within the box com- 
•' prise an amplifier, which is highly 
compact and potted in resin, a novel 
pulse element smaller and lighter 
than comparable units, slave relays 
to operate valve actuators, a power 
supply, a calibration unit for the 
electrical bridge and a radio noise 
, filter. 


performance-in-service factor. Elec- 
trical input values are held to 
optimum levels to insure long, 
trouble-free service. Physical ar- 
rangement of parts promotes maxi- 
mum heat dissipation. 


Complete system of Clifford de- 
sign and manufacture encompasses 
temperature sensing elements, tem- 
perature selector, and control box. . 

Information or consultation in- 
volving temperature control systems 
custom built to the requirements of 
specific aircraft on which you may . 
be working is available without 
obligation. 

Write: Clifford Manufacturing o° 
Company, 139 Grove Street. Wal- 
tham 54, Mass. Division of 5(on- 
dard-Tkomson Corporation. r.j.n 






NEWS DIGEST 



Domestic 

Increasing DC-7C orders are re- 
sponsible for a Sl-miltion program to 
expand final assembly lines at Douglas 
Aircraft Co.'s Santa Monica, Calif., 
plant. Orders already announced; Brit- 
ish Oserseas Aiiwavs Corp.. 10; Sabena 
Belgian Airlines, sesen; Pan .American 
World Airways. se\cn; Scandinavian 
Airlines System, eight, and Swissair, 
two. 

New F-lOO crash apparently will have 
no effect on the -\ir Force order re- 
turning the supersonic fighter to Bight 
.status. North American Aviation said 
last week. The Super S;ibtc crashed off 
the West Coast near Inglewood, Calif., 
less than three weeks after USAF lifted 
the grounding order. But NAA said it 
seemed to have no connection with re- 
cent fixes designed to overcome aerody- 
namic difficulties encountered by the 
F-lOO (Avution Week Feb. 14, p. 15). 

USAF’s 93rd Bomber Wing, Castle 
AFB, Calif., will he first equipped with 
Boeing B-52 heavy jet bomber. Initial 
Stratofortress is .scheduled for delivery 
to the unit in late spring. 

Los Angeles Airways will add 10 
southern California cities to its heli- 
copter passenger network within the 
next 30 days. The new service will 
route LAA's scvcn-passcngcr Sikorsky 
S-53s from Los Angeles International 
Airport to Santa Ana, Anaheim, Fuller- 
ton, Pomona, North Hollywood, San 
Bernardino. Riverside. Ontario, Fon- 
tana and Corona. 


New supersonic windtunnci with a 
speed range of from Mach 1.2 to Mach 
4 will be constructed by Boeing Air- 
plane Co. at its Seattle Plant. Cost 
of the test facility; $2 million. 

Bendix Aviation Co.'s Interna- 
tional Division has sold more than S2 
million in aircraft accessories and com- 
ponents to Britain’s Vickers-Annstrongs 
for installation on 90 turbojet Vis- 
counts. Bendix claims the sale is the 
largest ever placed bv a foreign airframe 
builder with a U. S. supplicr. 

New flight test facilities at Fdwards 
•M-'B. to be used jointly by Douglas 
.Aircraft Co. and Convair, are under 
construction and will he completed by 
late Slimmer of this year. Air Force has 
allocated $2.2 million for the project. 

F'irsl de Havilland DHC-3 of 90 
ordered by the U.S. army will be de- 
livered Mar. 14. 

Seaboard & Western .Airlines has 
won a S3, 3-million military contract 
to airlift freight and personnel between 
the U. S. and Western F.urope. lire 
operation is scheduled to start Apr. 1. 

Chance Vonght Aircraft, Inc., Dallas, 
has received a multi-million-dollar sub- 
contract from North American .Aviation 
to produce aft-fuselage sections for 
USAF F-lOOs- First units arc sched- 
uled for delivery in July- 

Maj. Gen. Victor E. Bertrandias, 
member of Capt. Eddie Rickcnbackcr's 
94tli Squadron during World VVar I, 


two-time winner of the Distinguished 
Service Medal and former vice president 
of Douglas Aircraft Co., retired from 
active dutv I'cb. 28 as US.AF deputy 
inspector general at Norton AI-'B, 
Calit- 


Financial 

North American Aviation, Inc., Los 
•Angeles, reports a current backlog of 
SI. 2 billion in firm orders plus an ad- 
ditional S600 million now under nego- 
tiation. N.A.A has declared a regular 
quarterly dividend of 73 cents on capi- 
tal stock, payable .Apr. 6 to holders of 
record Mar. 16- 


N. J-. had a ii 
for 1934, climbing from Sll.402,791 in 
1953. Sales totaled S475.0S4.435. com- 
pared with 5438,728,482. Present 
backlog; More than 5750 million. 


International 

West German Lufthansa will take 
over British European Airways’ two 
most popular flights on the London- 
Dusscldorf route .Apr. 17. In effect, 
BE.A is handing over half of its traf- 
fic between the two cities by giving 
awav the flights. Informed observers 
interpret the move as an effort to set 
up a British-German "pool” agreement. 

Capt. R. T. Shepherd, 56, one of 
Britain's leading test pilots and the 
first to flv the vertical-takeoff "Flying 
Bedstead" built by Rolls-Royce, Sica 
Mat. 1 at Nuthall, England. 
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New Angles on Highspeed USAF, Navy Jet Fighters 

CHANCE VOUGHT F7U-3 CUTLASS sboots flames (rom the aftcibumcts of its twin Wcstinghoisse 146 tuct>ojets as (he Navy iiglitci 
prepaces for a night takeoff at NAS Mofiett, Calif. Plane is operated by Composite Srguadron VC-3, which trains I'TU-S pilots. 





and 

then 

we 

built 



the input drive gears for the main transmission 
of the S-58 Sikorsky Helicopter. 


The concave spiral bevel gear is 18.930 inches 
in diameter — of thin-walled section, 
carburized and hardened with our distortion-* 
free metallurgical techniques and held to the 
closest of aircraft tolerances without tooth 
grinding. This was one of those 
"it can’t be done” operations. 



INDIANA GEAR WORKS.; INC;* INDIANAPOLIS^ INDIANA 


WHO’S WHERE 


In the Front Office 

Sydnrj L. Albert has been elected presi- 
deni of Bcllanca Aircraft Curp-> New Castle, 
Del, He succeeds John C, KedmoDd, who 
has become board chairman. 

Williani M. Ebart has resigned as di- 

National Airlines to take over Collins Lab- 
eratories at Miami, in which he has ac- 
quired controlling interest. 

Robert H. Wood, former editor ol Avu- 
rioN Week, will foin McDonnell Air- 
craft Coip., St. Louis, this month as as- 
nstant to the president for public relations. 

John F. Davidson, former vice prcsidenl- 
Dperations of California Eastern .Airlines 
and onetime operations director for Air 

t resident of Pacific Airmotivc Corp., Bur- 
ank, Calif. Moved up by the company: 
L. B. Littrell, vice president aircraft service: 
William Maxfield, manager of the Aircraft 
Division. 

F. H. Bechill has been appointed vice 
presideht and works manager ol Kaiser .Metal 
I’toducis’ newly merged Aircraft and Com- 
mercial Divisions, Bristol. Pa. Other 
changes: R. U CoUett, vice president-sales 
and engineering; J, L. Hallett, vice president, 
production, and W, K. Palmer, assistant 

T. A. Cauipobnsso is new vice president- 
operations and maintenance for Alaska .Afr- 
lini.>s. 

James W. Austin, vice president-traffic 
and sales for Capital Airlines, has been 
elected to the carrier’s board of directors. 

L. R. Ripley, president of ffeli-Coil 
Corp., has become a director of Doman 
Helicopters. Inc., Danbury, Conn. 

Capt E. A. G. Whittle. Britain's Roval 
Navy, and J. H. Pitchford, managing di- 
rector of Ricardo it Co., Engineers, Ltd., 
have been appointed to the board of Power 
lets. Ltd, 


Changes 


Dr. Laurence E. Fogarty has moved ii 
in Link Aviation, Inc., Binghamton, N. 'V 
to chief engineer. Also promoted: John \ 
Hunt, research and development dlrecto 
Robert F. Hall, manager of mamifacturir 


engine 


engmeci 


•laeger. 


and Jam 

John Henucssy is new controller of 
R. M. Hollingshead Corp.. Camden. N. J. 

Col. Walter Hurd, formerly with Philip- 
pine Air Lines, has become quality coordi- 
nator at NaKonal Motor Bearing Red- 
wood City, Calif. 


Honors and Elections 

Mundy I. Peak, president of Republic 
Avution Co^., has received Italy’s highest 

establishing a cooperative F-84 spare parts 
manufacturing program between his firm 
and the Finmeccanica Co., Naples. 


INDUSTRY OBSERVER 

► Both Douglas and Grumman arc encountering stability and control prob- 
lems with theit latest Naw supersonic fighters— the modified-delta Douglas 
K-4D Skvrav and the lightweight Grumman F9F-9 Tiger. Daba now available 
from USAF and North American investigation of the F-lOO Super Sabre 
crashes (Aviation Week Feb. H, p. 13) may indicate a solution to these 
Navy problems. 

► Lockheed’s F-104. vi-hich resembles the Douglas X-3, has a wingspread ol 
only 22 ft. Each panel measures about 9 ft. semis|)au, and fuselage diarnctec 
is approximately 4 ft. Leading edge is sufficiently sharp to wanant covering 
by felt strip while plane is on the ground. Plane probably has not yet been 
allowed to exceed 65,000 fpra. rate of descent. 

► Industry interest in new North American Aviation-developed chemical 
milling process (see p. 40) is ex'idenced by list of firms that have signed with 
Tureo Products, Inc., Los Angeles, NAA licensee, to use the production 
technique- New sub-licensees include; Boeiiig-Scattlc and Bocing-Wichita, 
Lockhced-Burbank, Grumman. McDonnell. Northrop. Beech. Aeronca and 
Rohr. 

► Britain has rejecK-d an American proposal to build the Anny’s Nike anti- 
aircraft missile under license on the grounds that it is operationally limited, 
too complicated for field use and too expensive. Nike’s slant range of about 
15 mi. appears too short foe any effective defense of British cities against 
transonic bombers launching air-to-ground missiles. Guidance equipment 
for Nike launching site costs about 5840,000, according to British sources, 
who also say Nike^s guidance system cannot solve the problem of attacking 
two or more bombers that are flying fairly close formation. 

► Allison J71 turbojet has joined the ranks of 10,000-lb.-thrust engines, 
having passed a I56-hr. qualific.ition test at fh.-it rating. This engine is 
installed in the Douglas B-66 and the Martin P6M. 

► Watch for another attempt to smash tire transcontinental speed record 
of 4 hr., 6 min., 16 sec. set by Col. Willard W. Millikan in an F-86F on 
Jan. 2. 1954. New record attempt will utilize aerial refueling. 

► General Aniline & Film Corp. has solved the browning problem in 
"Gafite,” its new plastic for airplane glazing. Firm is building a plant for 
production of ‘'Gafite," which has high heat resistance, and may become 
standard for the "Centun-" series of fighters. Main drawback: It will cost 
1 0 times as much as Plexiglas. 

► Ministry of Supply says all future British aircraft will be designed for plastic 
drop tanks and those in service will be converted if possible. An example is 
the English Electric Canberra for which ]>lastic tanks arc being developed. 
Metal tanks still arc being purchased fot older model aircraft. Plastic tanks 

E rohably will not be dcs-cloped for these older planes since they soon will 
c out of service. 

► Piasecki Helicopter Corp. is conducting experiments on boundary layer 
control applied to blades of the H-21 Work Horse. 

► Watch for British Ministrs- of Supply to “eat ctow” on its earlier rejection 
of the Folland Gnat lightw^hf transonic interceptor and place production 
orders for the Royal Air Force. RAF pilots who have flown the Midge, 
prototype for the Gnat, have been impressed with its flying qualities while 
British taxpayers will be impressed witli its cost— about one-third that of the 
Hunter and Swift. Fast prrxiuction time of this simple aircraft may bail out 
MoS from the hcavt' barrage of current criticism that is being leveled at the 
long delavs in getting modem fighters from the drawing board into combat 
squadrons. 

► Latest modification on the Vickers Supermarine Swift Mk. IV was not 
an all-flying tail but included larger elevator surfaces. Swift now has a variable 
incidence tail 


AVIATION WEEK, More 


Washington Ronndnp 


ATA Candidates 

Cimtlidatfs lo succeed Earl D. Jolinsoii as president of 
the Air I'ransport Assn, now arc being screened by ATA’s 
Ixxird of dircetot's selective coinniittcc. 

Under eonsidcration for the Sd2,500-a-ycar post arc; 

• Kcpiihlican Rep. Carl llinshaw, knowledgeable Capitol 
Hill leader in civil aviation affairs, and 1953 recipient of 
the Wright Brothers Memorial Award for his consistent 

• Pliili]> Young, chairman of the Civil Service Commis- 
sion, former dean of Columbia University's Graduate 
School of Business and director of the Bank of Man- 
hattan. Young also served with the Democratic adminis- 

• Maj. Gen. Claire Lee Chennaiilt, wartime commander 
of the I4tii Air Force in China, and chairman of the 
board of Civil Air Transport, conimercial airline operating 
in the Far East and based on Formosa. 

• Stuart G. Tipton, who has sers’cd as general counsel of 
A'I'A for 11 years and is an effective spokesman for . the 
scheduled carriers on Capitol Hill. 

Aircraft Leasing 

Air Coordiirating Committee will undertake an imme- 
diate res'iew of Nary’s plan for leasing cargo planes 
commercially to increase emergency airlift capacity during 
peacetime (Avi.vrtoN Wei-k Feb. 28, p. 13), A meeting 
of ACC's full membership is planned Mat, 10, but Ait 
I'circe has already indicated a complete lack of interest in 
the Navy proposal. Intending to proceed alone if neces- 
•sary, Nary is actively seeking congressional support for 
an authorised program, despite the need of Budget Bureau 
approval. 

'Foot and Mouth Club' 

Trevor Gardner was sworn in as Assistant Secretary of 
the Air Force for Research and Development following 
Senate confirnratioii of his nomination without opposi- 
tion. At the ceremony, USAF Secretary Harold Talbott 
commented that Gardner "has sometimes enjoyed that 
club that Fur in with Mr. Wilson (Defense Secretary) 
tailed the ‘foot and mouth club,’ but not often," 

New Chairmen 

Nerveomers have taken over the chairmanships of the 
Senate appropriations subcommittees handling funds for 
civil and military aviation. 

• Sen. Dennis Chavez heads the subcommittee on De- 
fense Dcpartincut, Although a member of the Appro- 
priations Committee for several years, Chavez has not 
participiited acti\-e!y in defense matters. 

• Sen. Spessard Holland, appointed to the committee for 
Ihe first time this year, is chairman of the subcommittee 
<m Commerce Department, handling funds for Civil 
Aeronautics Administration and Civil Aeronautics Board. 

Nonskeds Bid 

Aireoacli Transport Assii. belatedly put in a bid for 
pcmianent certification to congressional committees con- 
sidering legislation giving permanency to the local service 
lines (sec p. 67). 


Riziey Tokes Over 

W'liitc House produced a phalanx of the Administra- 
tion palace guard as a demonstration of support for new 
Civil Aeroirautics Board Chairman Ross Rizlcy when he 

Such Administration leaders as Commerce Secretary 
Sinclair W'ceks. Postmaster General Arthur Summcrficld 
and COP chairman Leonard Hall stood with AVhite 
House aides Sherman Adams. Gen. Wilton B. Persons 
and Charles Willis to watch Rizlcy take the oath. 

Rizlcv turned to Capitol Hill for an administratise 
assistant, choosing Robert L. Kunzig, former chief coun- 
sel of the House Un-.Amctican Activities Committee. 

With Rizlcy in office, C.AB is at full strength for the 
first time since the first of the year and will be able to got 
to work on several important cases now hanging fire. 
Possibility of 2-2 splits in voting which has plagued Board 
action for the past two months itow is remos ed. 

Full utilization of the CAB executive director is a 
must, chairman Ross Rizlcy told AvtATton Week. “1 
intend to use and relv on him," he said. The executive 
director's post, which has r aried markedly in stature since 
its creation fi\’c years ago. is held by Raymond Sawyer, 
who joined the board in 1953. 

Rizlev said Sawyer’s post was essential to handle the 
maze of administrative detail. "I knew we were busy at 
the Agriculture Department and it appears that CAB 
must be the second busiest place in town," Riziey said. 

Air Show Plans 

Enthusiastic Philadelphians predict a record crowd of 
400,000 will sec the 1955 National Aircraft Show at their 
International Airport. Last vear's Dayton attendance; 
200,844. 

Quaker City exhibit, scheduled Sept. 3-5, will be the 
first on the fiast Coast since World War II. Defense 
Department has authorized participation by armed forces 
and the program will be drawn up before summer . 

Louis Inwood, Philadelphia aviation boss, says his air- 
port will provide more ramp space for outside exhibits 
than ever before available. Arrangements will be made 
with hangar tenants to vacate space for indoor displays. 
In addition to the city’s large number of adequate hotels, 
the airport expects a new 75-unit motel, next to the 
Sl-million terminal, will be in operation by Labor Day. 

Atlas Missile Progress 

First official confirmation of USAF’s intercontinental 
ballistic missile project— Convair’s Atlas— followed a closed 
briefing of Senate Armed Services Committee by Gen, 
Nathan Twining, Air Force Chief of Staff. 

Sen. Leverett Saltonstall commented to Aviation 
\\'eek that 'hery good progress is being made on that 
;md other missiles." 

Renegotiation Support 

There is a strong move on Capitol Hill to revive the 
ronegotiation law that expired Dec. 31. setting up an 
independent renegotiation board. Several members har e 
introduced bills to accomplish this. .An effort will bo 
made to rc-cnact the law as an amendment to pending 
tax legislation. 

—Washington staff 
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AVIATION WEEK i::: 

Boeing Wins $700-Million Tanker Award 


• Contract for 300 jet-powered KC-135s climaxes 
hot aircraft industry competition for USAF prize. 

• Lockheed will get AF order to pursue its proposal for 
‘advanced* design with engines in rear fuselage. 


By Claude Witze 

Boeing .Airplane Co. has «on the 
industry's most hotly contested prize— 
an Air Force award that increases its 
KC-135 jet tanker orders to S700 mil- 

This means about 300 aircraft, ob- 
servers said. 

An initial order for S240 million was 
made last summer. USAF Secretary 
Harold E. Talbott emphasized that the 
orders would be placed "over an ex- 
tended period.” 

I'lie aircraft will be built at Boeing’s 
plant in Renton, Wash. 

► Lockheed Design- Secrotars- Talbott 
said Lockheed Aircraft Corp. also will 
get a contract for design and develop- 
ment of an “advanced jet tanker," de- 
scribed by USAF as an aircraft "of great 
interest.” This was understood to be 
a tanker similar in size to the KC-135, 
but the engines are positioned in the 
rear of the fuselage. 

The tanker design is roughly similar 
to Lockheed’s L-193 jet tranmort. 

Tlie Secretary said USAF probably 
will want to buy one or more proto- 
types from Lockheed as soon as the 
Fhasc 1 engineering progress warrants. 

Talbott declared that the decision to 
give the entire contract to Boeing, 
standardizing on the KC-135, was dic- 
tated by economy reasons and the need 
for sp^dy delivery of the planes. In- 
du.stry circles estimated that establish- 
ment of a .second source of jet tankers 
would co.st more than SlOO million. 

► Pentagon Meetings— Talbott said 
Boeing had agreed to provide a max- 
imum of subcontracting to component 
and parts manufacturers throughout the 
United States. 

Disclosure of the decision was made 
after long delays, and followed a Pen- 
tagoo meeting of Roger Lewis, Assist- 
ant US.AF Secretary for Material; Maj. 
Gen. Das'id H. Baker, AMC Director 
of Procurement and Production, and 
William M. Allen, president of Boeing. 
On the prcs’ious day, Lewis also eon- 
fened with Maj. Gen. C. S. Irvine, 


AMC depufv commander for produc- 

Prer ious week Secretary Talbott bad 
been on the West Coast and conferred 
with Lockheed, Douglas Aircraft Co. 
and Boeing officials. 

► No Dispersal Factor— Concentration 
of the final manufacture in the single 
Boeing plant at Renton was not con- 
sidered contrary to the Defense Dc- 
jiartment policy of dispersing industry 
as a measure of protection against 
atomic att.ick. It was pointed out that 
any plant in the United States could 
be a target and Renton’s location in the 
Northwest is not considered more vul- 
nerable in modem warfare. 

There were reports that Talbott and 
the Boeing management face some dis- 
agreement o\et the company’s desire 
to mix commercial versions with the 
KC-135 on the assembly line. This 
controversy is being watched closely 
by the entire industir. 

Both Talbott and Gen. Curtis Le- 
May, chief of the Strategic Air Com- 
mand. ate insisting that the entire pro- 
duction at Renton be delivered to 
USAF until the military contract is 


Subcontracting 


neatly 75% of them in the small busi- 

USAFs med of S70o'^Uioii in orders 
to Boeing Airpbne Co. for the KC*155. 

The manufacturer told Aviation 
Week it is too «rly to estimate the 
volume of business that will be dis- 
tributed, However. Boeing expects the 
percentage will approximate that ex- 
perienced in production of the B-47 
and B-52 jet bombers. This means 
that about 40% of the price of each 
aircraft- including goveenment-fumisb- 
ed equipment, such as engines- will be 
passed on to subcontractors. 

Nearly three-quarters of the subcon- 
tractors and suppliers probably will be 

sons, a Boeing spokesman said. 


filled. Bucing, on the other hand, cites 
wide airline interest in the commercial 
version and points out that it was Boe- 
ing nioiiev— 815 million— that paid for 
the original design. USAF points out 
that they have a heavy tooling invest- 
ment. First US.AF order for S240 mil- 
lion was made last August only three 
weeks before the deadline in .Air Re- 
search and Development Contmand’s 
jet tanker design competition. 

► Future Plans- Other nianufacturcrs, 
it was reported, were confident Boeing 
would persist in its right to divert some 
output to airline purposes. "They’ve 
already started to figirt for it,” one 
source said, "and when they start to 
fight, they’re a pretty tough bunch.” 

Following Talbott’s announcement 
that the Boeing contracts would be ex- 
tended, William E. Beall, senior vice 
president of the company, said: “Wc 
want to sell jet transports cammcrcially, 
but a final decision must asvait formali- 
zation of our contracts with USAF. 

“For some time, wc have hoped to be 
ill a |)Osition to offer commercial jet 
transport airplanes for sale as soon as 
out obligation to the Air Force for pro- 
duction of KC-135 airplanes could be 
established, permitting us to firm de- 
liveries on commercial aircraft.” 

Douglas defeated in the tanker de- 
sign competition, is expected to go 
ahead with its plans for the DC-8 jet 
transport- This is similar to the design 
offered for the tanker, a sweptwing 
aircraft with four jet engines in pods 
under the wings. 

The Convair entry in the jet tanker 
competition was a delta-wing aircraft 
with conventional empennage. 

Lockheed’s design, in which the Ait 
Force is interested, actually won the de- 
sign competition on rtie basis of 
technical evaluation, but lost out to 
Boeing because the latter is closet to 
production. 

Lockheed was understood to be con- 
sidering a continued study of the com- 
mercial jet market possibilities, along 
with a concentrated effort to produce 
a medium-range turboprop aircraft of 
the type desired by American Airlines 
and Eastern Air Lines to replace present 
twin-engine transports. 

There was no doubt selection of the 
Boeing tanker gave the company an 
unprecedented lead in the conting strug- 
gle for domination of the commercial 
jet transport market. 

W. A. Patterson, president of United 
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Air Lines, said he belics’cs 50 or 60 com- 
mercial planes will take care of the 
needs of all domestic airlines. He pre- 
dicted that all will be made by one 
company, choice of which rested on 
flic militan’ decision. 

Like the Air h'otcc, Patterson feds 
that dividing the orders among maiiu- 
factnrers would make unit costs prohibi- 

► Engine Orders — In addition to the 
profound effect on the outlook for 
commercial jet transports, the USAF 
decision will bring substantial new 
orders to the Pratt dr Wliitney Division 
of United Aircraft Corp.. which will 
manufacture the powerplants. Earlv 
versions of the tanker will be powered 
by four PitW J57 engines, probably 


TTie bitter fight over civil VOR/ 
DME VS- military Tacan as the Com- 
mon System shortrangc navigation aid 
last week was dumped in the lap of the 
Air Coordinating Committee. 

ACC promptly scheduled a meeting 
of its executive council late last week 
to recommend a plan of action. 

Decision by the Air Navigation De- 
velopment Board to proceed witli the 
development of Tacan, aimed at its 
adoption as the Common System (Avia- 
tion Week Feb. 14, p. I6), brought 
info the open a heated inter-govem- 
mental battle with industry undertones. 

Here are the developments; 

• State Department has requested ACC 
to clarify U.S. policy on the inatter. 
State is concerned over the fact that 
thev hai'C promoted the use of VOR/ 
DME in foreign countries through the 
Internationa! Civil Aviation Organiza- 
tion as part of U. S. policy. 

• Radio Technical Commission for 
Aeronautics, also uncertain about the 
ramifications of the ANDB decision, 
asked ACC to determine if it represents 
os-eral! federal policy. 

• Undersecretary of Commerce Louis 
Rothschild, testifying before Senate 
Commerce Committee in connection 
with his nomination, said that he 
planned to look into the controversv. 
Rothschild said he expected to be 
named ACC chairman. 

• Both Senate and House Commerce 
Committees plan to hold executive ses- 
sions on the controversv. 

Obscrs'crs pointed out tliat the 
ANDB’s pro-facan ruling represented 
the views of onlv Commerce and the 
military services. 

► Prot^s-Othcr agencies with an in- 
terest in Common System navigation, 


to be followed in later models by the 
P&W J75. 1 5,000-lb,-thrust engine 
still under development. 

The KC-155 is a military version of 
the eompany-dcs'clopcd 707. but with a 
considcrablv lengthened fuselage. Cruis- 
ing speed is reported to be more than 
550 mph. It will be used for refueling 
jet bombers, such as the B-47 and B-52, 
at altitudes up to 40,000 ft. Gross 
('•eight is about 290,000 lb., compared 
to 190,000 lb. for tlic 707 prototype. 

Of major importance to Boeing is the 
fact that the extended KC-n« ordas 
will insure continued production at the 
Renton plant, where the KC-97— 300- 
mph. propcllcr-dri'cn tanker— is being 
phased out. Nearly SOO KC-97's have 
ijcen built. 


such as State Department, Federal Com- 
munications Commission and Civil 
Aeronautics Board, did not participate 
in the ANDB decision. 

Private plane organizations made 
strong protests, and set about to or- 
ganize an effort to overturn the ruling. 

Henry W. Boggess, chairman of the 
bo.ird of the National Business Aircraft 
,^ssn.. svrote U. S. airline presidents: 

"If ANDB's recommendation is im- 
plemented, it seems apparent that all 
civil users of the airspace will face seri- 
ous safety problems and economic loss. 

"The pressing problem of high- 
density traffic control is already compli- 
cated bv transition from low frequency 
to VIIF navigation aids, and will bo 
further complicated by the additional 
transition to the proposed new Tacan 
system. It seems untenable that out 
existing system can be replaced by an 
nnpro'en and experimental system . . ." 
► ‘Going to CosP— Max Karant, assist- 
ant general manager of .Aircraft Owners 
and Pilots Assn., wrote Brig. Gen. 
M. W. Arnold, who served as chairman 
of ANDB’s Vortac committee: 

"The decision . . . appears to rest on 
whether or not the sheer weight and 
power of the military will decide this 
matter, without regard for the facts or 
cost. It is AOP-A’s earnest hope that, 
somewhere in the higher government 
levels that will have to make the final 
decision, a fair and impartial evaluation 
will be made, .At the same time we 
recognize the gravity of this decision. 
Whiche'cr way it goes, it is going to 
cost the American people vast sums of 
monev, 

"This fact alone, .AOP.A feels, war- 
rants the closest possible scrutiny of this 
entire controversy by the highest gov- 


ernment authorities- It is AOPA's opin- 
ion that this costly controversy never 
would have come about had not some 
branches of the armed forces improperly 
and perhaps illegally committed tre- 
mendous sums of money for a system 
of radio navigation that was— and still 
is-highly speculative." 

Hiller Is Developing 
VTO, Convertiplane 

Hiller Helicopters is developing a 
vcrtical-takeoff aircraft and a new 
covertiplanc, plus drawing up a rotary- 
wing transport study, the company's 
annual report for 1954 reveals. 

Both the VTO and transport project 
are being developed for the Office of 
Naval Research. 

Tlic convertiplane apparently is an 
independent project. 

Until last year, Hiller's production 
centered on small copters. But 1954 
was a year of "rapid growth and diversi- 
fication of corporate activities" in which 
the company started more than 10 ma- 
jor projects or products for the armed 

New contracts received during 1954 
totaled S14.2 million and increased the 
company's backlog $12.5 million at the 
'ear’s end, compared witli $3,750,000 
In 1953. 

In its financial statement, Hiller re- 
ported a net operating loss of $97,709 
for last vear, dropping from a net profit 
of $247,637 in 1953. Sales and other 
income totaled $6,380,677, compared 
with $10,414,641. 

Senate to Probe Missile 
Program. Airlift Cuts 

Investigations of Administration plans 
to cut hack "mobile” Army and Marine 
Corps units and supporting airlift and 
the guided missile program will be made 
by two Senate committees— -Armed Serv- 
ices and Appropriations. 

'Ihere were tlicsc developments; 

• Gen, Matthew Ridgway, Army Chief 
of Staff, expressed dissatisfaction with 
the airlift contemplated in the Adminis- 
tration’s present program at an execu- 
tive briefing session of the Armed Serv- 
ices Committee, it was learned. 

Sen. John Stennis, a member of the 
committee, said he had recommended 
an investigation of the airlift and antici- 
pated that it would be undertaken. 

• Sen, Stuart Symington, former Secre- 
tary of the .Air Force and now a member 
of the Armed Services Committee, 
called for a "true Manhattan-type" pro- 
gram in the guided missile field. After 
closed-door briefings bv all the defense 
secretaries and chiefs of staff, Syming- 
ton repeated his complaint that "there is 


ACC Will Arbitrate Navaid Battle 

Committee steps into fight after ANDB touches off new 
flareup by favoring Tacan for the Common System. 
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not enough concentration on guided 
missiles" in the Administration’s de- 
fense program. 

• Appropriations Committee has a 
comprehensive report by Defense De- 
partment on steps that have been taken 
to eliminate duplication as a basis for 
its review of the guided missile program. 
The committee directed the Secretary of 
Defense to make an investigation and 
.submit the report last year, after find- 
ing "what appears to be a disorganized 
situation relating to the guided missile 
program.” 

Sen. Dennis Chavez, chainnan of the 
Armed Services Appropriations Sub- 
committee, reported staff personnel are 
making groundwork investigations pre- 
paratory to the opening of hearings on 
the 1956 fiscal budget in mid-April. 

► Doubts Capability— Congressional sup- 
port for increases in ground forces and 
airlift is strong and appears to be in- 
creasing. 

Sen. Stennis presented this view: 

"The plan is to reduce the 'mobile' 
forces of the Army and Marine Corps— 
not desk personnel or cooks. I am con- 
cerned and I think a congressional airing 
and discussion of this would be healthy. 

"Since the Administration's decision 
on reductions was made there have been 
developments in Western Europe and 
the Orient affecting our defense pro- 
gram. I am concerned as to whether we 
could, should we be called upon, fill two 
commitments at the same time-in Eu- 
rope and the Far East— if the reductions 
are made,” 

►‘Ridgway’s Doty’- Stennis suggested 
that congressional sentiment against the 
cuts, tcflecting public support for this 
position, vx’ould be conducive to a 
change of plans by the Administration, 

Sen. Leverett Saltonstall, tanking Re- 
publican on the Armed Services Com- 
mittee and an Administration spokes- 
man, observed that "it is Gen. Ridgway’s 
duty to ask for everything he thinks ^e 
should have, but it is for the Adminis- 
tration and Congress to weigh his pro- 
posals for airlift in the light of the 
Navy program and overall logistics,” 

Substantial support for an increased 
effort in the guided missile field has not 
yet developed, 

Saltonstall said that “all the money 
that can be intclligentlv spent for 
guided missile research and development 
is being spent.” 

Stennis considered the progress in 
guided missiles "verv fine.” fie con- 
curred. however, that there should be a 
committee review of the program. 

Yaw. Pitchup Troubles 
Delay Douglas B-66 

USAF disclosed last week that initial 
roduetion of the Douglas B-66 light jet 
omber will be held back because of 


acrodvnamic difficulties as reported In 
.Avu-iTON Week (Feb. 7. p. 11). 

Air F'otcc said the problems, which in- 
volve vavv and pitchup characteristics 
similar to those encountered in the 
North .American F-100. were uncovered 
bv the manufacturer during the flight 
test program. Doitglas already has found 
the corrections, US.AF said, .and engi- 
neering changes will be incoqjorjted 
and flight tested before full production 
is resumed. 

It was made clear that the completion 
date for present orders has not been 
changed. Production rate will be in- 
creased later in the program to make 
up for time lost in the early stages, 
once the new test program is completed 
tliis summer. 

Both bomber and reconnaissance ver- 
sions of the B-66 are being built at the 
Douglas plant in Long Beach, Calif. A 
later version will be built at the com- 
pany's plant in Tulsa. Okia. 

llic plane, powered by two Allison 
J71-A-9 engines, is an .Air Force version 
of the Navy's A3D, 

Formosan Airpower 
Showdown Imminent 

Airpower moved to the front in the 
Formosan situation last week. 

Time for a showdown with the Red 
Chinese was not fixed on tlie calendar, 
but the Communists had moved as 
close to the Nationalist stronghold as 
thev can come without a fight. 

► Aitpowet Key— The fight will be in 
the air. Yu 'ra-vvei. Nationalist De- 
fense Minister, w.as quoted as saying 
the fate of Quemoy and Matsu as well 
as Formo.sa itself "depends cntirelv on 
which side holds air control of the 
Formosa Strait.” 

Iherc was evidence that U.S. Air 
Force and Navv officers agreed. In addi- 
tion to tlic US-Ak' wing of about 60 
l'’-86 Sabre jet fighters on Formosa, 
carrier-based fighters of the 7th Fleet 
were rcadv for action. There are be- 
tween 300 and 400 aircraft involved. 

In addition, the U.S. is giving an- 
other 200 Sabrejets to the Nationalists, 
but it may take a few months to get 
them in operation. 

► Outnumbered bv Reds— On the Chi- 
nese mainland. Red forces were re- 
ported working hard to build landing 
strips and facilities for jet bases. Na- 
tionalist intelligence said the Com- 
munists have at least 2.000 planes that 
can be moved to the front. 

Most of the Communist planes are 
MiG ISs. bolstered by propeller-driven 
fighters ;md Tu-2 twin-engine bombers. 
As in Korea, it was not expected that 
the MiGs would stand up in air combat 
against the Sabres, but the Nationalist 
and U. S. forces will be outnumbered. 

Reports that the 7th Fleet cannot 


help much because of shallow "...er a;.J 
viilnerabilitv to air ;ittack were diseouu- 
ted bv Navy spokesmen, "nicy said car- 
rier planes witli the fleet would hold 
their own in battle with the Reds, 
main!' because U.S. pilots are more 
skilled than Chinese. 

► Keep Tlicin Guessing— Pending a 
move by the Communists, there was no 
proof that tlic U. S. would fight for the 
two small islands of Matsu and Quemoy. 

Policy said that U. S. is keeping the 
Communists guessing; best guess was 
tliat the next move in the direction of 
l''ormosa, now that the Tachens and 
Nanki have been abandoned by the 
Nationalists, would bring the Reds into 
conflict. 

Other items from the front; 

• Taipei, Formosan capital, was readied 
for air raids. Nationalist intelligence 
says it mav be tivo months before they 

• Formosan morale was reported low. 
Visits of Secretary of State John Foster 
Dulles and Adm. Robert B. Carney, 
Chief of Naval Operations, had a two- 
fold purpose; to bolster discouraged Na- 
tionalists in addition to diplomatic and 
military missions. 

• Downfall of Quemoy and Matsu were 
seen as goals of Communist campaign 
in order to open up mainland ports to 
tankers. Shipment of fuel by sea is es- 
sential to success of Red air warfare 
over the Formosan Strait. It can be 
harassed or stopped by guns on the two 
islands. 

• In a situation similar to that in Korea, 
where U. S. airpower ivas curtailed in 
acitivitv north of the 38th Parallel, 
nothing could be done about the Com- 
munist buildup across the Formosan 
Strait. Red work on more and better 
airstrips proceeded witli no liarassment 
from US.AF or Nationalist planes, be- 
cause U.S. poliev requires no raids on 
the mainland until the Communists 
make a threat. 

• Reports from Korea said the Rods are 
moving troops from there to China, at 
the same time bringing in fresh soldiers 
and bolstering their air forces. Tlie State 
Department was concerned about viola- 
tions of the Korean truce. 

Correction 

Tlicrc were two errors in a statistical 
tabulation of aviation stock splits in the 
^■cb- 14 issue of .Aviation AA'r.rK (p. 
101), Bell Aiictaft Corn, should have 
read; In addition to the tvvo-for-one 
stock split effected in Fchruaiy 1952, 
there was a subsequent tvvo-for-one 
stock split in November 1954. North- 
rop Aircraft, Inc., should have read; 
Stock dividends of 20c each were paid 
in October 1952 and April 1954- In 
addition, a two-for-onc stock split was 
effected in November 1954. .Aviation 
Week regrets the errors. 
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SUPERMARINE SWIFT, MafR EV versioa shown here, has proved a disappointment. 
U. K. Fighter Program Fouled Up, so .. . 

Britain Builds ‘Atomic Deterrent’ 


Great Britain has decided to coii- 
eeiitratc a major part of its defense effort 
in the development of nuclear weap- 
ons (including the H-bomb), in three 
Vjbombers to deliver them, and in air- 
to-air and surface-to-air guided missiles. 

These objectives were outlined in 
ttto Wiite Papers presented by the 
government in answer to criticism of 
Britain's lag in aircraft development. 

The White Papers, however, did not 
spell doom for navul or land forces 
but said nuclear developments pro- 
foundly affect these sersiccs' weapons, 
organisations, tactics and training. 

► Mistakes. Failures— Ihc Ministrv of 
Supply statement, outlining the history 
of aeronautical desclopinents in the 
United Kingdom, admitted it had not 
planned to rc-cquip the Roval Air Force 
until 1957 and that there had been mis- 
takes and failures. But the paper denied 


that Britain’s air arm is made up of 
obsolete aircraft dating from the last 
war, as charged by critics. It said Brit- 
ain’s night fighter force giscs it “a 
better defense than anyone else in the 

'Ilte paper practically u'rotc off the 
Supermarine Swift as an operational 
fighter. But it said troubles with the 
Hawker Hunter have been largely over- 
come, although “there arc still certain 
directions in which the Hunter's per- 
formance could be improved,” 

Development and production of the 
V-boinbcrs (Vickers Valiant, Avro Vul- 
can and Handlcv Page Victor) is pro- 
gressing, with first squadrons scheduled 
to be introduced this year, the Minis- 
try of Supply reported. 

The paper officially revealed for the 
first time that the Valiant, now being 
delivered to RAF, was developed as an 


intenm bomber lo coscr the period 
until the Vulcan and Victor were avail- 
able. 

The Valiant was dereloped to 
meet as nearly as possible the full me- 
dium bomber requirement, but of less 
advanced design than the Victor and 
Vulcan, “so that the des’clopment prob- 
lems should be fewer.” 

► H-Bomb Capability — The defense 
statement said Great Britain “has the 
capability to produce” H-bombs and 
that the government has decided to 
proceed with their development and 
production as a deterrent to Commu- 
nist agression. 

“The main contribution to the de- 
terrent is made by the Roral Air Force 
whose prinian' task now i.s to build up 
the V-bomber force, with its nuclear 
potential, to the highest possible state 
of efficiency and preparedness. 

"The first squadrons of V-bombers 
(Valiants) will be introduced during 
this vear,” 

► Hunter, Swift— Acrodrnainic perfor- 
mance of the Swift was dcscrincd as 
"disappointing.'’ With production of 
the Swift building up rapidly, despite 
its troubles, the jraper said tests ate 
being made on the Mark 4 sersion to 
determine whether .sufficient iinjirove- 
ment has been made to warrant putting 
them into service with R.Al'’. 

“It will be possible to replace the 
Mark 4 Swifts with Hunters if neces- 

I'he go'cnimcnt said both the Swift 
and Hunter were ordered into produc- 
tion from the drawing board as the 
result of the Korean war. 

“In light of the new’ threat of a 
third world war," the paper said, "plans 
for re-equipping the services about the 
year 1957 had to be rer iewed, , . . 

“Owing to the emergenev. produc- 
tion orders for the Hunter and the 
Swift were placed much earlier in the 
deselopment phase than would nor- 
inallv be the case. . . 

► Mass Development- “The decisions 
of 1950-51 to order many hundreds of 
these aircraft meant that while dcsel- 
opment was Still in a very early stage. 


Expenditures 

(.\lcGraw-Hi)/ W'orld .‘Jeivsi 
LONDON-Miiiistcr of Supply Sel- 
wyn Lloyd last week told the House of 
Commons. Britain spent $1,050 million 
in three years in airframes, engines and 
spares. I'he annual fiscal expeuditures: 
19;i-;2, $235 minion; 19;Z.53. $362 
million, and 1953-54, $450 million. 

T'olal research, development and pro- 
to date: $56 million. 
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tooling up and other preparations were 
rapidly pushed ahead for production of 
sweptwing aircraft with a large num- 
ber of new features, such as axial flow 
engines, power controls, heavier qnna- 
ment and other more complicated 
equipment. All these had to be intro- 
duced and developed together. . . . 

"A single intractable aerodyuamic 
problem from time to time monopo- 
lized the flying time of all the available 
aircraft or grounded them so that all 
other der elopment flying, including the 
flight testing of guns, radar and other 
equipment, had to be put back- For 
instance, for a long time difficulty was 
experienced in making the Hunter air- 
brake slow the aircraft cffectivelr- with- 
out upsetting the pilot’s aim. 

“Meanwhile, production built rap 
idly, and althougli this enabled early 
production to be diverted to assist in 
development flying, it also meant that 
increasing numbers of aircraft were 
coming off the production line while 
some major features of the design were 
still nnsatisfaefory.” 

When it was decided to switcli from 
the Rolls-Royce Nene to the more 
powerful R-R Avon in the Swift, the 
resulting changes from the original air- 
craft design so complicated the process 
of development that it became a basic 
cause of many of the difficulties which 
later were encountered, the paper 

► Advanced Projects— Britain now 
has adopted a slow production program 
similar to the USAF Cook-Ctaigie plan 
to cut the development cycle (Avi.vtion 
Week Sept, 20, 1954, p- 13). 

Substantial deliveries of Gloster Jave- 
lin all-weather delta fighters is forecast 
for the next financial year and the de- 
velopment of the English Electric P. 1 
day/night interceptor will be pressed. 

“We are looking ahead to still more 
adsanced projects.” 

► Aiipowet Troubles — Citing other 
troubles in Britain's airpowet buildup, 
the paper said the Westland NVyvem, 
world’s first service-type turboprop-pow- 
ered plane, “has not prored successful 
for its designed purposes as a carricr- 
bomc aircraft.” Major problem; The 
engine and propeller control system. 

The Faircy Gannet sub hunter de- 
veloped trouble with its engine under 
certain conditions, but this has been 
oscrcomc and the planes will be de- 
livered to the navy this year in sub- 
stantial numbers. 

Much of Britain's trouble resulted 
from its hesitancy to investigate super- 
sonic flight (AvLVTtON Week Jan. 51. 
p. 28). 

"The decision was also taken in 
1946 that, in the light of the limited 
knowledge then available, the risks of 
attempting supersonic flight in manned 
aircraft were unacccptaBlv great and 
that our research into the problems in- 


volved should be conducted in the 
first place bv means of air-launched 
models,” the paper explained. 

"It is casv to be wise after the event, 
but it is clear now that this decision 
scriouslv delayed the progress of aero- 
nautical research in tire U. K.” 

► Flexibility, Readiness- While RAF is 
given the task of acting as a deterrent 
to agression with its proposed Il-bomb 
V-bomber combination, the defense 
White Paper did not write of Britain’s 
anny and navy. 

• Army, "llie main effect of nuclear 
weapons on the land battle is to greatly 
increase the need for flexibility so as to 
be able to move from dispersion to 
concentration as quickly, and with as 
little confusion, as possible. Greater 
clasticitv of outlook bv commands at all 
levels will be required; the organization 
of fighting units and tlicir cquipincnt 
also need modification. 

“Experimental organizations and a 
revised scale of weapons and equip- 
ment, including transport, ate being 
worked out. These will be tried out in 
maneuvers this year. - . 

• Naw. “. . . \Vc need ships and naval 
aircraft equipped with the latest weap- 
ons, well trained and ready to fight 
from the outset of war. Special atten- 
tion is therefore being given to immedi- 
ate readiness. . . 

► Guided Missiles— Main effort in de- 
velopment of guided weapons is devoted 
to providing defense against bombers 
flviirg at high speeds and at great 
altitudes. Against this threat, anti- 


aircraft guns will be of little value, 
“The future air defense system of 
the United Kingdom will have a.s its 
main components the manned fighter 
and the ground-to-air guided wca- 

^"Thc effectiveness of our manned 
fighters will be increased by fitting air- 
to-air guided weapons capable of engag- 
ing enemy aircraft at longer ranges and 
with a much greater certainty of sii • 
cess than is possible with aircraft amicd 
only with cannon. 

“Development of these air-to-air 
guided weapons, incorporating a variety 
of techniques, has reached an advanced 
stage. 

“The surface-to-air guided weapons 
which are under development for use 
from the land and from ships are of 
greater complexity than air-to-air mis- 
siles, and the time required to develop 
an effective operational weapon system 
is necessarily longer.” 

'Ilic paper said Britain is working 
"in close collaboration with the United 
States” in the guided weapon field. 

“It inav be asked why we arc not as 
advanced as our American allies (in the 
guided missile field). Tire simple an- 
swer is that we did not start until three 
years after them. . . 

Minister of Supply Selwyn Lloyd 
told a group of newsmen that the air-to- 
air missile being ordered now will not 
be very good from a defense point of 
view, that it is to be used primarily as 
an interim weapon more valuable in 
training than in actual combat. 
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PAOOLE BLADES absorb 1U.OOO h]i. of %S'cight T49 tucbopta|}s in Boeing XB-47D flying test bed Prop diameter is about H f< 

Turboprop-Jet XB-47D Prepares for First Flight 


GROUND CLEARANCE uas installation problem; nacelles repbeed twin-jet pods. Ketc mounted flush with wing undersurface. 


TAXI TESTS at Boeing Ficldf Scattle> Wash., precede first flight Test plane is modiheatiou of standard B-47B. 
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Hot Air Merchants 

(and proud of it!) 


Sure, we deal in hot air— the control of hot 
air — whether it's in jet engines, de- 
pneumatic ayatema, or auxiliary ground 
equipment. 

Hot air valves are our business. The 
higher the requirements, the better we like itl 

Since 1960, Whittaker has built more than 
50,000 hot air valves — apecidcally designed 
to meet the incredibly exacting demands of 
the newest jet and turbo-jet engines. 

Whittaker valves are made of aluminum 
alloys, iron alloys, and stainless steels.,, 
depending on temperature requirements. 
Typical mice leakage is approximately -2B lb. 
per miaule of free air at 100 psi! 

This means that practically all of the hot 
air stays right where it belongs! Vou can 
get the same results by a consultation with 
the nearest Whittaker Field Engineer. 




WM. R. WHITTAKER CO., LTD. • 916 N. CITRUS AVE. • LOS ANGELES 38. CALIFORNIA 
HEMPSTEAD, LONG ISLAND • INDIANAPOLIS • BALTIMORE • WICHITA • SEATTLE 
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Here arc four different Lear Automatic 
Direction Finders. Although the price of 
these models varies according to the func* 
cions they perform, the tjiulily is uniform 
and unsurpassed. For the job chat it is 
called upon to do. ereo' Lear ADF is the 
best that money can buy. 


ADF.t4 ThelialitnIADFeveMobeCUTyps 
Cerliircaled. flagged, yet cotneect enough for 
duel orstaltatiorr in the smart new light hems. 


ADFR-14 Features Remote Control Head for 
console or oonel mounting. CAfl Certificated 
for airline use. Meets military reouirements. 


See your neareel Lear distrlbular or write tor lull Inloimalion lo Lear Incorpoialed. LeaiCal Division, gift 


South dundr Drive, Santa Monica, California 




Air Force Know-How Licks Cold in Alaska 

By Claude WiUe 
IClniemdorf AFB, Alaska— Aircraft 
maintenance crews of the 10th and 
11th Ait Divisions at this installation 
and Ladd -A.FB, 260 mi. nearer tlic 
Arctic Circic, have found that cold 
weather makes the job tougher, but 
know-how will lick any problem. 

It's not true that polar bears are a 
menace, crouching under the tail pipes 
of the Xorthrop F-89D Scorpion to 
keep warm, It is true that water in the 
fuel is a major nuisance and a danger- 
ous one, that special equipment has to 
be invented and built and that man- 
power is not efficient in temperatures 
that slide down to — 40F. and — SOF. 

► Frequent Scrambles— Tlie work rule 
is "Plan on being on the job three times 
as long, needing twice the equipment 
and once started, don't quit." 

Scorpions based at tlmendorf and 
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Ladd ate America's first line of defense 
at tin's comer of the continent. Scram- 
bles are frequent and the twin-jet inter- 
ceptors take off fully loaded with 104 
rockets, ready to knock down an enemy 
bomber if one appears. The network of 
ground radar that directs them to the 
target is growing fast. 

Northrop Aircraft, Inc., builder of 
the F-89 all-weather interceptor, keeps 
23 specialists and technical representa- 
tives in the Alaska theater to help serv- 
ice six squadrons, five of which fiy the 
F-89D, one the F-89C. In addition, 
the company has a proficiency training 
team of four men on the job to help 
air crews learn their job in frigid tem- 
peratures. 

^ Short Touts— Upon special request of 
Maj. Gen. George R. Acheson, com- 
mander of the Alaska Air Command, 
Northrop has provided a special six-man 
team of maintenance experts to give 
their special attention to trouble spots 


as they appear. 

It is no secret that this step was 
taken because of USAF’s personnel 
problem. With two-year touts of duty 
it has been impossible fully to over- 
come the low experience level of the 
ground crews. A man must go through 
at least one winter in Alaska to be 
acclimated to liis job and the working 

In addition to Nortinop, Hughes Re- 
scarcli and Development Laboratories 
have two technical representatives with 
each squadron to keep the complicated 
fire control and other electronic com- 
ponents in working order. Allison Divi- 
sion of General Motors, manufacturers 
of the Scorpion’s J3S-A-35 engines, has 
Iwo representatives in Alaska, one for 
each air division. 

► Fuel Problem— Personnel problem is 
complicated by all of the things an air- 
man must learn about living and work- 
ing in the arctic. Frostbite, snowblind- 


ness and carbon monoxide are constant 
threats. Careless placing of a hand on 
frozen metal can peel the skin— and 
some flcsh-from the fingers. 

This winter has been unseasonably 
mild u’ith wide ranges of temperature. 
Major complication from this is water 
in die fuel. 

Contamination of jet fuel results 
from condensation following change in 
temperature. In normally consistent 
and cold weather, USAF crews are ad- 
vised to cold-soak fuel before it is 
pumped into the aircraft. Cold soaking 
is done by staring the fuel in an out- 
side tank for 72 hr. after removing all 
water. Cold fuel pumped into a cold 
airplane will minimize condensation, 

► Cold-Soaking— Water-free fuel is es- 
sential in cold weather jet operations 
because it can cause the low pressure 
filter or valves to ice up and result in 
flamcout. There have been instances 
where water froze in a fuel tank, com- 
pletely shutting off the engine. 

Northrop has conducted a test with 
four planes, which were completely 
dried out and cold-soaked along with 
the fuel. The trouble was overcome. 
The company also has perfected an im- 
proved shutoff valve to help fight icing 
conditions that is awaiting approval of 
Wright Air Development Center. 

Here at Elmendorf AFB, men of the 
66th Fighter-Intercmtor Squadron have 
developed gadgets of their own to facili- 
tate the cold-weather maintenance job. 

► Special Equipment— A special tow bar 
setup, for example, was needed because 
it is nearly impossible to pull an F-89 
out of a snowbank by pulling on the 
nosewheel. A V-shaped towing device 
that can be hooked to the main wheels 
was built to permit towing from the 
rear of the plane. 

Another handy addition is a platform 
built over the cab of a truck. It is used 
to get a CTewman in position to sweep 
snow off elevator surfaces. 

Biggest contribution of tbc 66th to 
the arctic equipment picture is a porta- 
ble maintenance dock that provides out- 
door shelter for crews working on the 
Scorpion. The structure is 40 ft. long 
and has a canvas wall at the rear, 
through which the tail can protrude. 
The wings fit in slots at the side. 

► Efficiency Aid— Engine, radar and 
armament maintenance can be per- 
formed inside the dock, sheltered from 
the wind. Most important feature, how- 
ever. is the open front door. This per- 
mits harmonizing and boresighting of 
the aircraft’s radar and fire control sys- 
tem while the maintenance crew is 
protected. 

About a dozen of the docks have been 
built here and at Ladd AFB. It is esti- 
mated that they improve crew efficiency 
about 7J%. 

Other cold weather complications for 
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You con "TURN ON THE HEAT" 

with vacuum-melted superalloys... 


Now, superalloys from Vacuum Metals Corpo- 
ration mean jet engines can be designed for 
higher temperatures — better performance. For 
vacuuin-mwted supeialloys continue to operate 
satisfactorily at temperatures where con- 
ventional alloys fail rapidly. 

Tlie reason for their exceptional performance 
is the removal of gaseous impurities and other 
inclusions during high-vacuum melting. Result; 
improved mechanical properties — better duc- 
tility, stress rupture, and creep . . . cleaner, 
smoother surfaces. But, in fact, the biggest news 
is the tremendously increased yield from vac- 


uum-melted heats. Where hi^ percentages of 
air-melted superalloys must oTten be discarded, 
vacuum-meltiug of the same grade gives well 
over 90‘/r usable metal . . . and it’s stronger metal, 
with improved properties, too. 

Vacuum Metals Corporation, pioneer in the 
development and production of vacuum-melted 
and cast alloys is producing these unique metals 
for a wide variety of aircraft applications. For 
help with metals problems that vacuum-melted 
alloys may solve, please write, giving as much 
detail as possible, to Vnenum Metals Corpora- 
tion, P. O. Box 977, Syracuse 1, New York. 



VACUUM METALS CORPORATION 

Jointly owned by Crucible Steel Company of America and National Research Corporation 





INDIVIDUAL HANDLING... one good reason 



groin size order after order 


T here axe good reasons for the uniform grain 
size in every piece of Timken^ forging steel, as 
shown in the photomicrograph above, And good 
reasons, too, why you gee the grain size you want 
order after order. 

Your order for Timken forging steels is handled 
individually in our mills and we target conditioniog 
procedure to your particular forging requirements. 
In the top photo, a billet is stamped to identify the 
heat and ingot it came from — one way we can make 
sure you get uniform grain size from shipment to 
shipment. 


Uniform grain size after heat treatment is assured 
by spectrometric or microscopic examinatioo of 
every heat, The result — you can be sure that forgings 
made from Timken forging steels have uniformly 
high ductility and resistance to impact. 

You have fewer furnace temperature adjustments 
when you use Timken forging steels. Every lot re- 
sponds uniformly to beat treatment because every 
lot has the same physical and chemical properties. 
Always specify Timken forging steels. The Timken 
Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: "TlMROSCO". 



SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 


maintenance crews in arctic areas: 

• Failure of rubber components that get 
brittle in low temperatures. 

• Leaks caused at the union of different 
metals which do not have the same co- 
efficient of expansion. 

• Tire valve cores ate difEcult to seat 
properly: heat must be applied to make 
them work. 

• Slush thrown up into wheel wells and 
around landing gtars calls for constant 
cleaning. It must not be allowed to 
freeze on the plane. 

• Hydraulic hose lines stiffen when the 
thermometer gets down to 10 below. 
End fittings work loose and must be 
reposition^. 

• Constant watch must be kept for 
cracked windshields, resulting from 
sharp temperature changes when the 
defrosting system has been turned on. 

• It is estimated that 40% of a man’s 
working time is lost by his efforts to 

Northrop F-89D has been on 
duty in Alaska since last May and is 
going through its first winter. Both 
USAF and the company’s technical 
representatives expect new and more 
difficult problems before the snow melts. 

NAL Asks Fast Action 
For Route to Texas 

Bid for immediate action on a route 
requested between Florida and Texas 
has been made by National Airlines in a 
letter to Civil Aeronautics Board chair- 
man Chan Gumev. 

NAL president G. T. Baker asked for 
an exemption to allow the carrier to 
start service immediately between Mi- 
ami. Tampa, New Orleans and Houston. 
Baker said the move is necessary be- 
cause Eastern Air Lines has refused tn 
cooperate in a proposed interchange. 

► NAL Arguments— National's route 
now extends to New Orleans, and it has 
an interchange agreement with Delta- 
C&S and American Airlines for a 
Miami-Los Angeles service. 

Baker cites a long series of incidents 
dating back to 1949 to prove his con- 
tention that Eastern is being unreason- 
able in negotiating the interchange. 

“I respectfully submit." said Baker, 
"that the time has come when the Board 
must show Eastern that the Board, 
rather than Eastern, has the function 
of determining what services are re- 
quired in the public interest. 

"TTie most reasonable and practical 
method of resolving the impasse acated 
by Eastern is to authorize National to 
(ijserate not to exceed two daily round 
trips between Miami and Houston and 
New Orleans by means of exemption 
for a temporarv period pending hearing 
and decision on National’s aoplication 
for the extension of Route 39 from New 
Orleans to Houston and San .Antonio." 


FASTENER PROBLEM 



Cost-reducing, weight-saving 
single-unit assemblies for 
high tensile, fixed nut applications 


High tensile anchor nuts have normally been two-piece assemblies: the 
nuts themselves, plus separate shells that fit around them. ESN.A engineers 
realized that a one-piece fastener designed to do the same job would save 
weight . . . space . . . inventory complication . . . and rjuite probably cut the 
cost at the same time. 

Their answer— the ESNA NAlOl higli tensile nut— offers eriuivalent high 
strength performance and also provides remarkable costand weight savings 
over the old two-piece assemblies. Actual cost savings range from approxi- 
mately 89? for the ll-incli, to about 65S for ia-inch nuts. Weight savings are 
substantial: Ji-inch NAlOl nuts weigh 19? less tlian Ji-inch two-piece nuts, 
while the J4-incli NAlOl actually weighs 23? less than its older counteqiart! 

The new one-piece NAlOl liigh tensile anchor nut meets specification 
NAS353 for self-locking nuts to be 
used on 160,000 to 180,000 psi higli 
tensile bolts and is available in U-, 
A-, S-, rt- and la-inch sizes. Like all 
ESNA "fixed" type or anchor nuts it 
incorporates tlie red nylon locking 
collar guaranteeing the finest vihra- 
(ion-pronf performance, e.xtra reusa- 
bility and bolt interchangeability. 


MAIL THE COUPON FOR DESIGN INFORMATION 

DepI, N76-32S, 2330%auxholl Bsad. Unien, New Jersey 
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WHO WANT 
TO GROW 


You can grow with SfraJos— now 
developing new air*conditioning 
systems, pneumatic power tur- 
bines, controls and other pneu- 
matic accessories for aircraft and 
industry. Positions are now being 
filled for— 

RRSEAWCH ENCINRER5 

For investigations and studies in 
pneumatic refrigeration and very 
high speed power turbines, 

PROIECT EMOINEERS 

Several — Intermediate and Innior. 

DESIGN EHGIHEER5 

Seniors and Juniors. 

ff'rite to R. T. Bartlett, outliniag 
your qualilications for these infer- 
esiing and challenging positions. 
Your correspondence leill be kept 
in complete conjtdence. o] course. 



Convenient to New York 
City. Wonderful recreational 
facilities. Fine beaches — 
Fishing, Boating, Golfing, 



srjMros 


i OMitH «t FsinSiTf Cspst t Slolsst CtrssrellM 





series for high speed eircroft. 


Safety Reports 

• CAA speeds reports on 
reported air violalious. 

• But ALFA says .system 
harasses airline pilots. 

Time of processing reports of air 
safety violations by Civil Aeronautics 
Administration has been cut one-third 
under a new procedure now being 
tested, CA.A administrator Fred Lee re- 
ported, but tite system has drawn bitter 
criticism from Air Line Pilots Assn. 

All enforcement action on safety 
breaches is now centralized in the En- 
forcement Division of the General 
Counsel’s Office. Formerly field agents 
of the Office of Aviation Safety not only 
reported violations but also recom- 
mended punitive action. 

► 'Harassment'— ALFA president Clar- 
ence Sayen wrote Lee that “if the pur- 
pose is to promote a higher standard of 
safe^, then the Legal Enforcement 
Division is shooting wide of the mark. 
Their harassment action is constitut- 
ing a hazard . , 

Gerald F. ^Vllite, chief of the En- 
forcement Division, told Aviation 
Week tliat the change is in procedure 

Tlie new system, Wliite said, works 
this way: 

• Field agent's report is filed directly 
to Washington with a copy to the Re- 
gional Safety Office. 

• Regional Safety Office is required to 
submit comments on tlie agent's report 
to Washington within 10 days. 

• Enforcement office simultaneously re- 
quests comment on the agent’s report 
from the Washington office of aviation 

• Inib'al action is determined in the 
case within a week after all comments 
are correlated by the enforcement 
group. 

In addition to more rapid processing 
through this procedure, Wliite said, 
there lias also been the benefit of an 
improvement in the safety agent’s re- 
port and evaluation of the violation. 
TTie agent is now relieved of the tough 
job of assessing a safety violation in 
terras of a suspension or fine as a civil 
penalty. 

► Split Jurisdiction— “fie can't be a 
traffic c(m and a ju^ at the same 
time," White said. Itie enforcement 
chief admitted that some agents were 
resentful at first in tlie belief there was 
“a loss of authority," but he said they 
were by no means in the majoritv. 

The Enforcement Division’s follow- 
through on reports of safety violations 
under the new procedure was designed 
to wed authority with responsibility, 


C.\A said. White’s office now has the 
last word; previously there was a split 
in jurisdiction with the Office of Avia- 
tion Safety. Same co-operation and co- 
ordination between technical and legal 
staffs is Still maintained. White said. 

Sayen claimed, however, that the new 
procedure has: 

• Succeeded in sliutting off incident 
reporting, 

• Create basic distrust of CA.A and its 
motives. 

• Promoted a resistance to the accept- 
ance of new dei'ices and procedures 
which provide an additional opportun- 
ity for the enforcement division to 
harass pilots- 

• Jeopardized the investment in exist- 
ing programs such as radar which de- 
pend for their utility upon the confi- 
dence and acceptance of the user. 

Lee said that he can only re-assure 
ALPA and others protesting the new 
system that this is a strictly internal 
management change and not a policy 
change. 

The C.AA administrator emphasized 
the program has his personal attention 
and it is essential that “we have a fair 
trial period.” 

The Administrator added; “The 
changed procedure hasn't resulted in 
any punitive actions nor will there be 
anv, I will reassure those who have 
doubts that no radical changes will re- 
sult from this new procedure. 

Saven’s letter to lie insisted that the 
proc^ure means prosecution of al- 
leged “technical violations” which loom 
large in the mind of the non-pilot, non- 
teclmical attorneys in the enforcement 

Ryan Profits in 1954 
Set All-Time High 

Ryan Aeronautical Co., San Diego, 
Calif,, last week reported its 1954 prof- 
its were highest in the company’s his- 
tory despite the fact that sales tor the 
vear fell below peak figures set in 1945 
and 1953. 

Gross revenue for last year was 545,- 
155,287, down 10% from the 1953 
total of 550.167,693. Profits, however, 
went up 33%. Each share of stock 
earned $5.15 compared with $3.80 in 
1953. 

TTic total net profit was $1,961,667, 
up from $1,475,446. 

► Prime Contract Gain— T. Claude 
Ryan, president, said that the com- 

C still gets most of its sales dollars 
subcontracting work it does for 
other aircraft manufacturers. Items 
turned out under tliis program include 
parts for jet, piston and rocket engines 
and components for Boeing and North 
American aircraft. 

At the same time, the report stated. 
Ryan is getting a larger number of 
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Boeing offers a real creative challenge to engineers 


This Boeing engineer is determining an- 
tenna properties that will influence the 
design of supersonic airplanes which still 
are in their preliminary study stage. This 
illustrates the variety and challenge 

trical, mechanical and aeronautical engi- 
neering, mathematics and applied physics, 

excellence. Boeing engineers develop air- 
planes and guided missiles For jobs never 
done before, at altitudes and speeds never 
reached before. They work to closest 
tolerances of weight and space, using new 
materials like titanium and magnesium 
alloys, acrylics and plastics. If this chal- 
lenge interests you, there is a place for 
you on a Boeing design, resea r ch or pro- 
ducrion team. 


Recent Boeing developments like the 
B-47 and B-52 jet bombers, the F-99 
guided missile, and America’s first jet 
tanker-transport are evidences of solid 
growth and engineering skill. New proj- 
ects are already under way in widely 
diversified engineering fields; rocket, 
ram jet and nuclear propulsion, super- 
sonic flight, guided missiles, research in 
new materials, and much mote. 


Boeing now employs nearly twice as 
many engineers as at the peak of World 
War 11. And more engineers ate needed. 
As a Boeing engineer, you will work with 
the most advanced equipment, like elec- 

tile privately owned wind tunnel, superb 
laboratories, and the huge new Flight 
Test Center. 


You can be sure of individual recog- 
nition at Boeing as a member of a tightly 

within the organization, after regular 
merit reviews. You will be encouraged 
to take graduate studies while working, 
and will be reimbursed for all tuition 


JOHN C. SANDERS. SUfI Entlnesr— Personntl 
Boelni Alipline Co., DtpL lE-C; Seattle 14, Wish. 
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prime contracts with the niilitar\'. Ad- 
ranced planes "of unconrcntional con- 
cept” as well as the Ryan VTO project 
are mentioned. 

Company's permanent interest in avi- 
onics is made cleat by a statement that 
Ryan ‘‘is striving to maintain a key 
position” in the industry. Work is be- 
ing done on guidance systems for planes 
and missiles, airborne navigation and, 
for the Nas v. a helicopter hovering de- 
vice. Rvait has been in the avionic field 
for eight years, since it developed a 
guidance svstem for the Firebird re- 
search missile. 

► SdO-Million Backlog-In addition to 
rocket motors for the Firestone Cor- 
poral mi.ssilc, Ryan is building ramjets 
for installation on helicopter blade tips 
and “major components of a large ram- 
jet engine reported to be the powerplant 
for an advanced-type pilotless aircraft 

Production of engine components, 
Rvan said, is of growing importance to 
the company. Last year the dollar value 
of parts for powerplants for the first 
time exceeded the value of airframe 
assemblies produced. 

Ryan backlog stands at S40 million, 
down S7.5 million from a year ago. 
The company president blamed some 
of this on heavy deliveries, plus the gov- 
ernment policy of providing minimimi 
lead time in new contracts. 

BuAer Acts to Plug 
M-Day Manpower Gap 

If World War 111 broke out todav. 
emergency aircraft production would 
create a manpower mobilization jigsaw 
puzzle for Nary's Bureau of Aeronau- 
tics. Missing pieces would range from 
engineers in Bu.Acr's Research Divi.sion 
to field rcprcscntatircs in the aircraft 

To sohe this puzzle, the Xavv is 
forming Bureau of .Aeronautics reserve 
training units. Tlrcsc groups would sup- 
ply technical personnel to fit into gaps 
created if BiiAer’s manpower needs 
were tripled bv war. 

► K^ing Up to Date— Bn.Acr is trr ing 
to pick men with backgrounds that'will 
fit iinmcdiatch' into the shape and size 
of the jobs. Generally. BARTU mem- 
Ircrs hare wartime experience in BiiAcr 
or civilian skills in .such fields as aero- 
nautical engineering, guided missiles, 
aircraft production and maintenance. 
In addition, there are administrators, 
personnel experts, management engi- 
neers and attomevs. 

In BARTUs, Bn.Acr is able to main- 
tain close contact with its resene tech- 
nical force, train and kec|j it up to 
date on changes faking place in each 
specific job. 

AA’itli this program, the bureau be- 
lieves break-in or on-the-job-training 


time will be reduced to a minimum. 
.Almost immediately after mobilization, 
the reserves will be able to take over 
billets in aircraft plants, in Bureau of 
Aeronautics General Representative of- 
fices and oit drawing boards in BiiAcr 
licadquartcrs. 

► Where Tliey Ate-B.ARTU groups al- 
ready have been formed in the bureau's 
eastern district at New York and Phila- 
delphia, in tire West at Los Angeles, 
Point Mugu and Oakland, Calif., and 
in the central district at Cincinnati. 

Others are being considered at St. 
Louis, Chicago, Detroit, Clcs'cland and 
Buffalo. With these five units formed, 
all requirements in the central district 
will be filled. 

More are needed in both the eastern 
and western districts. 

Cal-Central Employe 
Delays Sale of Assets 

Los Angcles-U. S. Judge Peirson M. 
Hall halted sale of the assets of bank- 
rupt California Central Airlines and 
.Airline Transport Carrier, Inc., for 
5800,000 to two other carriers, pending 
.1 hearing early this week. 

An employe of the bankrupt firms. 
Harry Conor’er, petitioned Judge Hall 
to stop execution of the purchase of 
four Martin 2-0-2s and two DC-h by 



Sign of ARDC 


unknown, symbolizing the niissicm of 
USAh”s Ait Research & Development Com- 
mand, is the ptominent feature of ARDC’s 
new official emblem. Color scheme is a :ed- 
iiiid-white missile piercing the dark blue 
background, with light blue showing throngh 
lire tear. On the dark blue ate five white 
stars. A motto on the emblem is ",\d Astra 
Per Astra,” or "To tlie Stars lliroiigh Striv- 
ing," Idea for the design was submitted hr 
Col. A. A. Atnyhni, special assishint to 
I.t. Gen, nionia.s S. Power, ARDC com- 
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A “COVER” FOR THE CUTLASS 



Simmonds Explosion and Fire Suppression Systems 


Marking a major advance in the protec- 
tion of military aircraft is Chance Voughfs 
hard hitting, fast climbing F7U-3 Cutlass, 
now rolling off the production line 
equipped with Simmonds Explosion and 
Fire Suppression Systems. 

To its other honors, the Cutlass now 
adds the distinction of being the first pro- 
duction model combat aircraft to have the 
added protection of Simmonds-developed 
explosion suppression techniques. 

Just as the Cutlass provides an air cover 
for the fleet, so Simmonds Explosion and 
Fire Suppression Systems provide a cover 
of protection against one of the greatest 
hazards of aviation — explosions and fires 


caused by ignition of fuel/air mixtures. 

Lightweight, and fully automatic, Sim- 
monds Systems are designed to sense in- 
cipient explosions and fires within a frac- 
tion of a millisecond, and to snufi out the 
danger while harmless. 

Systems operate with either visual type 
or pressure sensitive detectors, and a 
variety of dispersal units or capsules (see 
diagram above) . Suppressants used depend 
on installation requirements. 

Simmonds engineers have an un- 
equalled background in explosion and fire 
suppression techniques. 

Write for new booklet on Simmonds 
Explosion and Fire Suppression Systems. 


SIMMONDS AEROCESSORIES, INC. 







your key fe smaller, more reliable 
electronic systems! 


Modern aerial weapons impose tremendous shock, 
vibration and heat problems for complex airborne 
electronic equipment. Texas Instruments — a leading 
manufacturer of both military airborne equipment and 
semiconductor devices — is best qualified to aid you 
in solving these design problems. 

Small as the buttons on your shirt, transistors are already 
replacing vacuum tubes in applications where size, 
weight, reliability, and power consumption are impor- 
tant. Newest TI transistor developments are mass pro- 
duction of low cost, high gain germanium transistors 
and high temperature, high frequency silicon transistors. 
TI silicon devices operate stably to more than twice the 
high temperature minimums required for most military 
applications (MIL-T-J422C). 


Texas Instruments — with extensive military elettronics 
experience — already has under development numerous 
military projects applying both silicon and germanium 
transistors. For aid in the trend to transistorization, call 
in one of our application engineers. TI welcomes the 
opportunity to design and manufacture transistorized 
systems for your specific application. Write to Texas 
Instruments, Apparatus Division. 


m 


Texas Instruments 


Southwest Airways and Allegheny Air- 
lines (Aviation Week Feb. 21, p. 7). 

The petition alleged, among other 
things, that the sale was illegal because 
tlie Civil Aeronautics Act of 1938 for- 
bids the purchase of one airline by m- 
other without prior approval of Civil 
Aeronautics Board. It further con- 
tended that application has not been 
made to CAB for permission to acquire 
the assets of the bankrupt airlines. 

fudge Hall began hearings on the 
petition for Feb. 28. 

A bankruptcy referee ordered sale of 
the airlines’ assets to Southwest and 
Allegheny at an auction Feb. 14. 

Le Vier Says Planes 
May Need Heat Gages 

Los Angeles— As we get into liigher 
speeds, we soon may be Sying by tem- 
perature gage. This was one of the 
probable conditions of supersonic flight 
outlined generally by A. W, Le Vier, 
Lockheed Aircraft Corp.’s chief engi- 
neering test pilot, before a packed 
meeting of the Los Angeles section of 
the Institute of the Aeronautical Sci- 

Many at the meeting believed that in 
many instances Le Vier was discussing 
the F-104, Lockheed’s new high-flying 
supersonic fighter, although no specific 
aircraft was mentioned in his treatment 
of the subject: "Mv Reaction to Current 
Design Trends.” 

About 350 engineering representa- 
tii’cs of this area’s aviation activities 
were on band, plus fop personalities in 
flight testing. These included Capt. 
Virgil Gibbons, F-104 project officer 
al Edsvards AFB: Scott CrossBcld, Na- 
tional Adiisorv Committee for Aero- 
nautics; North American Aviation’s Joel 
Robert Baker and John Chase Bryan; 
Douglas Aircraft Co.'s Robert P. Brush; 
Northrop Aircraft’s Lewis A. Nelson, 
and Lockheed's Herman (Fish) Salmon, 
Rudolph L. Tlioten, and Avery Black. 

► Supeisonic Fighters— Other high- 

lights Le Vier offered on supersonic 
fighters: 

• Zoom potentials indicate that nearly 
70,000-ft. altitude can be reached from 
a 30,000-ft.-altitude start in a super- 
sonic, steep-angle puliup within a very 
short intcrs'al of time— a big advantage 
tacticallv, (Industry observers believe a 
70,000-ft. figure would not be stretch- 
ing too much the altitude eapabiUtv of 

the F-104). 

• . But dives are mote dangerous 
than ever,” Le Vier emphasized. "You 
have to learn to use all this speed.” 

• "The elastic effect can make your 
‘stiff’ airplane look (fed) like a 'dish- 
rag',” Le Vier observed, commenting on 
the tricks of aeroelasticity. 

• If the plane is designed to fly super- 
sonically, the "sonic baniet” becomes 
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Feeding - tubes 

for hungry engines 
do a vitai job . . . 


Radiography 
proves 
each joint 
quaiifies 


G etting the food and drink to 
the several thousand “metal 
horses” in a modern aircraft engine 
is no job to be taken lightly. Depend- 
ability is paramount. Safety a must. 
And lightness a prerequisite. 


Joining these vital feed lines is a 
job for welding and brazing. And 
with radiography to prove each joint 
sound, there can be no dispute as to 
the acceptability of the work. 

Here again, radiography has 


greatly extended the fields where 
welding can be used. It can bring 
you new business, too. To explore 
what radiography can do for you, 
get in touch with your x-ray dealer 
and talk it over. 


EASTMAN KODAK COMPANY 
X*ray Division 


Rochester 4, N.Y. 

Radiography 

. . . another important example of Photography at Work 
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DESIGNED WITH 

YOU IN MIND 


Larger, more modem hangar areas at Rent- 
schler Airport, plus extensive factory depart- 
ments, provide executive aircraft owners with 
full maintenance facilities and every service 
for Pratt & Whitney Aircraft engines and 
Hamilton Standard propellers — services per- 
formed promptly and to the highest standards 
of the industry. 


Complete Overhaul and Repair Service for 

ENGINES and PROPELLERS 


AIRPORT DEPARTMENT 


just a name, "You can 8y through it 
and not know it.” Le Viet pointed this 
up by saying he once went through this 
speed regime with his arms clasped be- 
hind his head. 

• How the airplane flics is the prime 
consideration— not its configuration. 
But the future supersonic fighter, he 
said, will have a low aspect ratio wing. 
The airfoil will be thin, straight and 
have a razor-like leading edge. (This 
generally expressed Lockliced's philoso- 
phv for supersonic flight.) 

• flow the combat plane is going to be 
used is one of the major problems.” 
, , . One pass at the enemy plane and 
you don't see him for a couple of 
months," Le Viet said, referring to the 
startling rate of closure to be expected. 

Stretching combat time two or three 
more minutes can mean the use of 10 
to 20 times more fuel than it takes to 
cruise. It means that the pilot doesn’t 
get home. 

• Takeoff today “is no sweat,” Le Viet 
said. But 50% of all jet accidents are 
caused by misuse of engine throttle 
power on approaches. 

• Increment control-smallest amount 
of angular control pilot can produce on 
stick— is very important in the modem 
plane. This factor must be brought 
down to a few minutes of arc— not a 
few degrees, Le Vier said. 

• Dynamic oscillation can be reduced 
to a minimum. Speaking about rate 
dampers, Le Vier said, “f like them.” 
But it is hard to get more than a few 
persons interested in them, because they 
do not want to “gadget” the plane. He 
compared the rate damper (a 1- or 
2-Ib. device) with the jet engine fuel 
control and referred to the latter as the 
biggest gadget he ever saw. 

► CoordioatioD, Safety— “You engineers 
can build good planes— because everr’ 
now and tfien one comes up.” More 
seriously, he commented that the test 
pilot should work a little closer with 
all sections in the engineering group. 

Le Vier also said the modern plane is 
not getting any safer, according to the 

Flving at the “fantastic” speeds, the 
problem is what can be done to save a 
man if he “wants to get out.” There 
are ways to improv e this, he said, add- 
ing that “we owe it to the aistomers.” 

The military, it was brought out, is 
scraping the tarrel to fill the cockpits, 
because flying is not as “glamorous" as 
it used to be. 

CAP Selects ADF 

Capital Airlines will use Marconi ADF 
equipment in its new Vickers Viscounts. 
Capital estimates that about 95% of 
the instrumentation, navigation and 
communication equipment on the tur- 
boprop airliners will be U. S. manufac- 
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Shrinking the World.. 


through 



If it calls for creative encineebinc. ..cnll for ADEL! 


Aeronautic£il Engineering 

Just how far flight of the future will go beyond present limita- 
tions of altitude, speed and distance surpasses imagination. 
New records are being made with constant regularity, giving us 
a clue to the startling developments that lie ahead for all types 
of aircraft — military, commercial and civilian. Research, ad- 
vanced engineering, design, development and sound produc- 
tion, u’hich distinguish ,^D£L ftroducts, will provide major 
contributions for these new and greater achievements. 

A typical example is the high pressure, motor driven hy- 
draulic pump shown here— completely "ADEL— Engineered” 
now in production for current aircraft applications. It is 
but one of the many units ADEL has been called upon to 
engineer, develop and produce in record time for the aircraft 
industry— another step in the continuing program of "shrink- 
ing the vvorldi' 


Precision 

Engineered Equipment 
for Aircraft 



Write for 
descriptive Brochure 
containing detailed 


Adel’s line of 
Aircraft Equipment 
and facilities 




Double Barreled 



NORTHROP 


CAB Makes New Cuts 
In Subsidy Estimates 

Substantial cuts in airline subsidy 
are revealed in Civil Aeronautics Board's 
latest estimate of service mail pay and 
subsidy for U.S. air carriers. 

The new CAB 6gures show consider- 
able decreases from estimates made six 
irtonths ago. In September, it was esti- 
mated that subsidy would be 580,- 
448,000 for fiscal 1954. 579,426,000 for 
fiscal 1955 and $79,100,000 for fiscal 
1956. Res'ised estimates indicate ex- 
penditures of $75,052,000 for 1954. 
$66,151,000 for 1955 and $61,698,000 
for 1956. 

These new totals show subsidy reduc- 
tions of $7,596,000 for tlic last fiscal 
year, $1 5,275,000 for tire current fiscal 
year and $17,402,000 for fiscal 1956. 

► Reasons for Reduction— The changes 
are based largely on events occurring 
since September. CAB says the basic 
factors in the reductions were; 

• Increases in military mail being car- 
ried across the Pacific by certificated air 

Although the mail rates have been 
reduced, the added volume has increased 
service mail payments and decreased 
need for subsidy Myments. 

• Settlement of the trans-Atlantic mail 
rate case, wliich cut subsidy for Pan 
American World Airways and prob- 
ably took Trans-World Airlines off sub- 
sidy entirely. 

TTic trans-Atlantic case isn’t entirely 
final, since Pan American has opposed 
the Board’s findings and is asking con- 
sideration. PAA also has applied for 
court review of CAB's final decision. 

► Changes Possible— All subsidy esti- 
mates are uncertain to the extent that 
they are subject to revisions caused by 
subsequent changes in service mail 
cates. Figures for future periods are 
based on Post Office estimates of mail 
volume. Any shifts in mail traffic 
could have an effect on subsidy. 

The CAB figures that by fiscal 1956 
Pan American will be off subsidy en- 
tirely in Pacific operations, and North- 
west will be down to $1,485,000 from 
$2,171,000 for the current fiscal year. 
Pan American's subsidy is estimated at 
$5,286,000 this year. 

The report points out that while mail 
volume has increased, total mail and 
subsidy pay has declined. A total esti- 
mate for 108,195.000 mail ton miles is 
$129,177,000 in service mail pay and 
subsidy, while in 1956 $127,891,000 is 
estimated as the total for 144,585,000 
ton miles. 

This substantial increase in mail vol- 
ume while total pay has declined re- 
flects a decrease in average yield per 
ton mile from $1.19 in 1954 to $0.89 
in 1956. 


MALLORY* SHARON reports on 



NEW ALLOYS easy to machine 

P RODUCTION results and thorough research tests show that 
unalloyed titanium machines similar to 18-8 stainless steel, 
The alloy grades machine somewhat harder, but do not approach 
the difficult-to-machine high temperature alloys. 

For example. Mallory-Sharon titanium alloys may be turned at 
120 to 160 feet per minute, or milled at 80 to 120 feet per minute, 
using carbide tools. These rates arc practical with the new 
Mallory-Sharon alloys MST 6A1-4V, and MST 3Mn Complex, 
and for the well-known MST 3Al-BCr, and MST 4Al-4Mn alloys. 
All Mallory-Sharon alloys are produced by "Method S” vacuum 
double melting, resulting in good machineability. This process 
eliminates alloy segregation and enables carbon to be held un- 
der 0.1%. (Carbon solubility in titanium is approximately 0.2%, 
and larger percentages result in formation of carbides which 
reduce machineability.) 

For complete information, write for a copy of 
"Titanium Machining Recommendations”. It is 
based on our broad experience as a leading pro- 
ducer of this lightweight, corrosion-resistant metal. 
Write Mallory-Sharon Titanium Corporation, 
Dept. B-3, Niles, Ohio. 



MALLORY 



SHARON 
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hydraulic, pneumatic 
and mechanical 


For more than .-35 years Sargent Engineering Cdrporabon has'^'* 
designed and maimfacttired precision equipment. . 

During the past 18 yeaisSatgenthas delivered more than 
precision aircraft control units to the countzys leading: airf;ame mait^/i,'^ 
ufacturers. Today Sargent manufactures 78 different- bydraullC'-' 
pneumatic and mechanical units which are produced in.- a feUv-' 
equipped modern plant, staffed by engineers and craftsmen skilled in 
the design and manufacture of these specialized aircraft components. 

Sargent Engineering has developed tlie “know-how" to aid in the 
solution of diSeull problems. Send your specifications for our proposal. 

Write today /or your copy of the Slustrated story of Sargent's 
organization, methods and manufacturing facilities. 


Airciaft Power Control Assemblies • A Complete Line of Sears and 
Gear Assemblies • Actuating Cylinders • Sfirmmy Dampeners * 
Servo Valves • Sequence Valves • 3-Way and 4-Way Selector 
Valves • Directional Valves • Relief Valves • Pressure Regulators 
• Brake Valves • Pressure Reducing Valves 


SARGENT 

BUILDS 





‘ Oocd wilt" Is th* dlipoilrlon of Iht plootod cvitomor 
to raiurn to Iho place wkera he hot been well treoled. 

— U.S. Supreme Court 





'INGINEERING CORPORATION 

2533 EAST 56TH STREET 
HUNTINGTON PARK, CALIF. 
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Miles E. 24/43 

Ojvid .Anilcrton ably sammarized flic 
British failuic to follow up tlidr supersonic 
model flights of 1946-8 (Aviation Week 
Jan, 31, p. 28). However, his criticism did 
not mention one point which to my mind 
liad the greatest bearing on the decision to 
dose the program. 

[ recall that at a meeting of the RAeS in 
1946, Sri. Ben Lochspeiser (then chief sci- 
entist of the Ministry of Supply) explained 
why he had canceled the Miles 1943 
project- lie would not order any piloted 
supersonic aircraft until more wns known 
about behavior bes-ond the critical Mach 
number. This decisinn was clearly influenced 
by the iinciplained breakup, a few- weeks 
earlier, of the DI! Swallow, w-hich had cost 
de Hauilland his life while attempting 

As a result, the Miles company collapsed 
and was taken over bv Handlcv-P.ige. More 
important, the RAE-Vickers models were 
w-orking a dead end. since they could not 
lead to full-scale tests. 

British designers traditionally lely on full- 
scale flight experience, and much near-sonic 
flying was done at R.AE before 1945. 
liiough Lockspeiser's refusal to pay for 
more highspeed flying was undoubtedly 
guided by humane motives, it proved a 
severe setback to British progress in this 
field. 

J. M. Stephenson 
Danbury, Conn. 

(Editors note: Thanks to Mr. Stephenson 
for further insight into the untimely demise 
of the Miles project. David Anderton’s 
article was based entirely on the RAE report, 
and could not include any of tiie nontech- 
nical aspects of the cancelation of the Miles- 
Vickers-RAE project.) 


VFR Traffic Law 

If Mr. Kimball's supposition (Aviation 
Wees f-'eh. 7, p. 22) that "no one aboard 
the Corn-air w-as even aw-are of our presence" 
was correct he put his finger on the basis of 
the trouble concerning midair collisions. 

If it was VFR weather and outside a con- 
trol zone (1 mi. 700 ft.), the Convair had 
no business not maintaining 1,000 ft. or 
better IFR, or an adequate lookout if VFR; 
in this case they had at least 300 ft. sep- 
ration, but most cn route altitude mini- 
mums are well aboi-e 1,000 ft., netting even 
more separation. 

If the incident occurred inside a control 
zone, Mr. Kimball was in violation unless 
he had 3 mi. and 500 ft. vertical separation 
from the clouds, which should be adequate, 
or clearance from the agency appropriate to 
the zone he was in, in which case separation 
was the responsibility of that agency. 

If all pilots would get theii CAR straight, 
obey them, and above all else, maintain an 
adequate lookout, 90% of the problem 
would be solved. 

Abolition of the 700-ft level would be 
no cure at all for the tall tower problem. 
Tliete are many towers waiting for the un- 
wary 1,000 and 1,500 ft, or mote above the 
general terrain. I’d as soon hit one at 200 as 


1,500. I frequently inaLc use ol the TOO ft. 
Ics'cl in r isibilities fight down to lire 1-mi. 
limit ill slow aircraft not instrument 
equipped. I make sure to have up to date 
maps of the best tvpc (sectional and local) 
and am anxiously aw-aiting artis-al of .-VOP.A's 
new- list of tall towxirs to supplement them, 
I do not hestitalc to take a little longer 
route to avoid tower areas as most of them 
are darned hard to spot in C.WU weather. 

If all pilots w-ould notify the Coast and 
Geodetic Sur\-ev at once of new- tow-ers not 
on the charts it w-ould help iis ,ill. 

.As a pilot and operator who h.is put con- 
siderable time and effort into lioosting 
private flying, it horrifies me even to hear 
discussions of further restrictions. Tire 
present C.\R lire in general adequate and 
w-ell Ihoiight out. Tire sections on VFR 
flight nartiriilarlv well so. 

R. G. fluNT 

Diistaiic, Inc. 

Middlehiiry, Vl. 

Engineer Shortage 

Tire editorial, "Losing the Technical 
Race To Russian Manpower’' (Aviatton 
Week Kcb. 7, p. 106), requires an answer. 

1 am getting sick and tired of reading 
articles crying about the “shortage'' of engi- 
necrm| manpower, lliat is a lot of damned 
nonsense. 'There is no shotfjge of man- 
pow-er, but there is a shortage of men who 
know how to use manpower intelligently. 

Let me go hack to the 1920s. I went to 
the late Dr. .Alexander KIcmin then and 
asked his advice on how (0 get a job in an 
aircraft engineering department and also 
asked if my fob, at that lime, as a structural 
steel drafism.an would be ol help to me. 
His answ-cr was that it would because 
"an airplane is nothing more than a flying 
bridge. 

Dr. KIcmin w.is not talking poetry' — he 
w.is referring to lire fact that an airplane was 
built up of a series of tmsslike structares. 
When 1 finally did get a job in the industry 
in 1959. I found out that this comparison 

But I also found out that any structural 
steel engineer going into the aireraft industry 
would be horrificsl at tire lack of efficiency 
to be found in the aircraft drafting rooms. 
.Although tliev are designing planes of metal 
today, the system used is exactly the same 
as when planes were built of wood. There 
has been no adv-ance in methods in 30 years. 

I-’at from being a shortage of men, if the 
methods of structural steel design and de 
tailing were applied to the aircraft industry, 
there isn’t an aircraft cngiucciing depart- 
ment that could not be radically reduced 
in size. I am today w-orking on the detailing 
nf one 20-story and tsvo 14-story .ajartment 
house buildings. Ihe work is being done by- 
two beam detaiiers, one column detailer, 
one clictkcr and two executives! Can y-ou 
compare that with any aircraft engineering 
department? One of the Long Island outfits 
proudly (?) printed a photo ol their engi- 
neering department and called it an “Acre 
of Engineers." 

Now let me say that I w-orked in aircraft 
engineering departments from 1939 to 1947, 
Tour of those years were with the Brewster 
Aeronautical Corp., and regardless of what 



ENGINEERS NEEDED 
ON NEW GRUMMAN 

SUPERSONIC 

Grumnian, one of the most 
stsible aircraft companies in 
the industry, needs engineers 
to work on the supersonic 
Tiger and new Cougar II. 

With Grumman, your home 
will be Long Island, the 
playground of New Afork. 

If you are an experienced 
aircraft engineer, or a recent 
engineering graduate, send 
your resume Co Engineering 
Personnel Dept. Interviews 
at Employment Office. 

NEEDED NOW: 

Wing and Fuselage Designers 
Hydraulic Engineers 
Stress Analysis 
Flight Test Engineers 
Vifirolion Flutter Engineers 
Aero £ Thermodynamtcisls 



CRUMNIH (IBCMFT EH6INEHINS COlPOIItlieH 
lETIIPAte • lillt ISLMD ■ NEwrqil 
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YOUR BEST SOURCE FOR 



INVERTERS 

AC-DC 

GENERATORS 

FRACTIONAL H.P. DC MOTORS 

° © 


ELECTRON TUBES 

% 

VOLTAGE REGULATORS 

DYNAMOTORS 


With lh« transfer of carbon pile voltage 
regulators and AC and DC generators from the 
Eclipse-Pioneer Division, Teterboro, N. J.. 
the Red Bank Division of Bendix Aviation 
Corporation is now in better position than ever 
to serve the aviation industry's needs. When 
it conies to special-purpose electron tubes, or 
electrical power equipment of the types 
shown above, you can he sure of getting top 
quality from Bendix Red Bank. Our 
super-modem facilities and highly experienced 
technical people ate always at your disposal. 
Call on us any time for recommendations. 



Canedlen DUIrlbvIflrt AvFotian Ettctrlt Ltd.. f.O. Box 6102. Montreel, P.Q. 
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was said ol Brewster. I consider it the best 
of any of the Olliers 1 worked for. But C'eii 
they coulil have learned a few les^nis ftoro 
structural steel iiietliods. 

The next outfit I worked for was so had. 
in im- eyes, that to avoid the W.M.C. 
90-dav waiting period, I deliberately got 
myself fited to get out of it. The next place 
was also small (Columbia), but at least the 
men worked together efficiently and got the 
work out. 

From 1947 till now, I have been out of 
the aircraft industry, not because I wanted 
it, but because I could not get another air- 
craft job at that time. 1 did get a structural 
steel job then that has lasted nearly eight 
years without a 'break. 

Let me point out aiiotlier thing. For the 
last couple of years, I have been getting 
letters and even calendars from different 
subcontractors asking me to make use of 
their products wherever possible. These 
letters all bear the code "HIE," I think. 
Out of curiosity, I checked with one place 
and found that they had gotten mv name 
from a McGiaw-IIill mailing list. 

But although 1 have been a reader of 
.'kviAtiON Week and its predecessor maga- 
xines for more than 30 years, I have never 
once received a letter from anv aircraft com- 
pany asking if I would be interesicd in a 
job. \\'Iiat *5 the matter? Aren’t the leaders 
of Aviation Week worth hiring, or don't 
aircraft personnel men know that there are 
some engineers who subscribe to .Aviation 
Week and read it? 

Quite a while ago, you printed an aiticle 
on the results of a survey somebody had 
made. -At that time I was tempted to wTile 
and ask if that survey had made any attempt 
to query ex-aircraft men. But f knew from 
reading it that no such attempt had been 
made. If such an attempt had been made, 
you would liaic had some really inlercsiing 
reading. But no such .ittcmpt will ever be 
made, because every one nt these ex-aircraft 
men would tell wliy they were dissatisfied 
with the industry and it would not be nice 
reading. It is much better to cry "shortage" 
than face the facts. 

.As to the shortage, rciiiember that today 
vou liav'C a civilian industrv along with the 
“war" indiisliy . I think if you totaled the 
engineers in both branches you would find 
out the shortage docs not exist, if you took 
the engineers out of civilian indnstry and 
put them III w.ir industries, as was done 
duiiiig World War II, vour shortage would 
cud, but so would all vour luxurions living. 

So it boils dow n to one thing — cither the 
aircraft industry should stop crying "short- 
age" and get cffititnl. or else admit it is lack 
of eomperence and NOT shortage. 

William H. Moesei. 

!58 Franklin Avc. 

Brooklyn 5. N. Y. 

llo! And Dr. Diyden now joins the 
chorus on the subject "Tecimically Trained 
Workers, Shortage of." .As a graduate engi- 
neer with two years experience in the flight 
test section of an aircraft cmnpanv located 
here in the Southwest and as a draftee with 
14 months left in the army. I find such 
comments amusing after spending 10 
months cleaning lattines, washing windows, 
and mopping flours. 

Hope you will understand if I neglect to 
sign thi.v — I still have some time to go, 

Unsicned 




fly on 

M-R-C RALL RURIHGS 


PIASECKI 


SIKORSKY 


KAMAN 



Our engineering services are 
used by helicopter manufacturers 
(including those on this page). 

We offer you the benefit of our 
experience and can assist you 
in the design of your produef. 

lUlARLlN-ROCKWELL CORPORATION 



DOMAN 


£xecufiVe Offices: JaHIBStOWD) N.Y. 
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FORMED DUCT SKINS ate masked prior to the chemical milling process. Masking pauit is LIGHT AREAS show where etching bath 
applied, then baked. Tape is then stripped oR and skins are exposed to etching solution, has removed desired pattern of material. 


Etch Replaces Machine in NAA Millin g 


By Irving Stone 

Downey, Calif.— Chemical milling, a 
process for removing metal selectively 
by etching, looms large in future manu- 
facturing schemes at North American 
Aviation. 

Already established at the company's 
Down^ plant as a sculpturing tecli- 
nique for production runs, the process 
has been applied, so far, to about 70 
detail parts for a total of mote than 
2,000 units. 

► Big Benefits— Designated Cbem-Mill, 
the process shows many advantages 
over machine milling, in some instances 
does jobs the latter can’t do. Although 
not intended to replace all machining 
operations, the process is destined to 
take on an increasing role in the fabri- 
cation of airframes, because an entirely 
new approach to design is possible, 
NAA engineers say, 

TTiey point out that engineers have 
been thinking generally in terms of de- 
signs within the limitations of machine 
milling. Now, broad design advantages 
are seen when structure specifically is 
designed to take the wide latitude of 
configurations chemical milling allows. 

► Available to Industry— Cbem-Mill 
was developed with company funds by 
the Aerophysics Dept.’s materials re- 
searcli and process group at NAA- 
Downey, Work started about 14 years 
ago. Key figures in the chemical-milling 
development arc Manuel C. Sanz, mate- 
rials and process development group 
leader, and staff coordinator Russell 

Turco Products, Inc., Los Angeles, 
tlirough arrangement with NAA, is li- 
censed to make the process available to 
industry 

► Metals Involved- lire process can be 
applied to numerous alloys— aluminunr, 
titanium, magnesium and zirconium, 


and ferritic and austenitic steels. Con- 
centration has been on these materials, 
cut tiicre’s no reason why the process 
couldn't be applied to other metals as 
well, NAA engineers say. 

Most prominent metal in the Cbem- 
Mill production picture now is alumi- 
num alloy. Next two to be channeled 
into the works ate ferritic and austenitic 
steels. Titanium alloys, too, are entering 
the picture in increasing volume, mainly 
because of the difficulties encountered 
with conventional treatment. 

In norma] milling, titanium alloys 
are machined Hat, then contoured hot. 
Milling alone is difficult, but contour- 
ing after milling increases the head- 
aches because of embrittlement and re- 
sultant notch sensitivity. Chem-milling 
allows contouring (stretch forming) to 
be done first, followed by sculpturing 
(chemically) to desired configuration. 



VARIATIONS in chemical mfiling arc 
shown on this sample of stepped sheet. 


► Targets— Aim of the process develop- 
ers at NAA-Downey was to establish a 
production technique tolerable to nor- 
mal sliop procedures-one which would 
give reproducible results, hatch-to-batch, 
with minimum supervisory control. 
Prime requirements were; 

• A chemical process, as distinguished 
from an electro-chemieal method. The 
latter would limit the size of the struc- 
ture to be "milled” because of the ex- 
treme current required. Chem-milling 
is limited only by the size of the tank, 

• A process requiring addition of heat 
to keep the bath active. This is an im- 
portant control feature. 

• An etch rate of about 1 mil (.001 in.) 
per minute over all exposed areas. This 
would afford a feasible production time 
—a rate too slow would be unacceptable, 
whereas a fast rate would result in poor 
tolerances. 

• .Automatic control. This feature is 
still in the process of refinement— now 
being readied for production release 
is an automatic bath control for such 
factors as etch rate, concentration, tem- 
perature. Meanwhile, N.AA has a depth 
limit monitor which controls depth of 
etch to within i.005 in., including 
sheet tolerance. 

► Specific Bcncfits-N.AA sees those ad- 
vantages for clicm-inilliiig; 

• Etching after fomiing. 'Ihc process 
can be performed after forming opera- 
tions, svliereas machining is limited to 
slightly contoured parts, and forming 
after maclsiiiing is difficult. 

• No machining restrictions. Chem- 
milling is not limited by machining re- 
strictions with respect to shape, direc- 
tion of cut or limiting radius of cutters. 
Complex shapes, broad or narrow cuts, 
and comparatively sharp comers are pos- 
sible in a single operation. Metal re- 
niova! may be performed on cither 
surface of a sheet at the same time. 
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Typical Examples of Chem-MilVs Work on Plane Parts . . . 


• Lightweight construction. Light 
makeup, with bands or stiffeners inte- 
gral with the skin can be obtained, 
These may be curved or contoured to 
direct transfer of stresses as desired. 

The process permits reduction in 
weight of parts such as extrusions, forg- 
ings or deep-drawn units, which other- 
wise arc lieavier because of limitations 
due to standard sizes and minimum 
thicknesses required for fonning. 

Sheet, extrusions, hat-sectioiis and 
other stiffeners may be tapered by 
chcm-niilling to transfer design stresses 
proportionally, as required. 

Also, various depths of cut may be 
made on large areas of one sheet by a 
method of progressive unmasking. 

• No highly skilled operators required. 
The teclinique lends itself to automatic 
processing. 

• Multipficity of production, The num- 
ber of parts which can be etched at the 
same time is limited only by the size 
of the tank, Tliis feature offers a big 
manufacturing advantage. 

• No sanding or polishing required. Fin- 
ished chem-milled Mrts need no furtlicr 
work such as sanding or polishing to 
eliminate notch sensitivity in the ma- 


cliiiic-millcd part. NAA engineers say. 
After machine-milling of thin skin sec- 
tions, .1 liaiid-polisliing operation with 
rotary or vibrating Sanders is necessary 
to reinosc tire scats, it is said. 

• Conventional equipment is involved, 
l'.e|iiipmcirt rcqitircd for chem-milling 
is fire conscirtional cleaning and pick- 
ling ty|sc available in airfranre plairts. 

► How It’s Dortc— 'nic process, gener- 
ally, is a simple one. The steps; 

• Degreasing with solvcrrt, followed witir 

hot alkaline bath (180F). 

• Rinsing, with cold water. 

■ Mild acid etch to deoxidize the 
surface. TIris gircs a water-breakfree 

• Rinsing, with hot water (180F). 

• Dtyiirg cycle, using a 180-200F oven. 

• Masking. Tape is applied, tire con- 
figuratioir is cut oirt, masking paint is 
applied and baked, tape is stripped off. 
(Masking paint now enrployed is re- 
sistant to etchants used tor all metals 
liairdicd.l 

• Exposed (rinpainted) surfaces are 
cheitr-milled. 

• Final stripping is done after chem- 
trtilltng. and the part is bright-dipped 
for final cleaning. 


► Cost Data— TIris procedure applies to 
pilot-liirc operatioir, and undoubtedly 
will be refined to cut costs as fuller pro- 
duction experience is gained. 

Preparation for cirem-milling costs 
about ■lOr'/sq. ft. Clrcitr-ttriiling itself 
costs about d0-50#/Ib, of nrctal re- 
moved. TIris is for alumiitunr alloy; cost 
with other metals svould be bigliet. Step 
inllhitg— successive cuts through pro- 
gressive uttmasking— also would boo.st 
costs 3 little. 

One cost exatrrplc cited by NAA eir- 
ginects is tirat in a specific item under 
•study an cxpeirditure of 16,000 rnair- 
hours would be required for conven- 
tional coirstruction, including fabrica- 
tion of detail parts and joining by 
established procedure. 

With new design for chem-milling, 
cortplcd with irrodifications in joining 
techniques, an equivalcrrt structure 
would result for an expenditure of about 
5.000 maithours. 

Typical Applications 

'I'r pical piirts which can be handled; 
• Waffle panel, In this application, two 
sheets are used for a "sandwich” 
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Owners report that there are 101 Reasons 
for the Bcecheraft Bonanza Superiority. The 
four thousand time-tested and service- 
proved Beechcraft Bonanzas now at work for 
business and industry in all of the 48 states 
and some 50 foreign countries are proof of 
the Bonanza’s design, structural, and high- 
performance operating efficiency. Here are a 
few of the NEW Bonanza features for 1955: 



INSPIRATION FOR BUSINESS 




SIX windows plus an exceptionally wide windshield provide 
unexcelled built-in visibility ond extra travel enjoyment. 


Licensed in the utility category, the Beechcraft 
Bonanza is the only 4-place airplane capable 
of passing CAA Utility Category Tests at full 
gross weights, making it the world's strongest 
4-place airplane. And it's the fastest, too~ 
with cruising speeds up to 184 mph — the 
ultirTtate in private air transportation! 


A NEW Additional Window on each side provides 
even greater visibility, greater safety, and 
greater comfort. 

ADDITIONAL Fuel Wing-Tanks, exclusive in the F35 
Bonanza, provide ten mote gallons of fuel in each 
wing. When installed, they provide greater range 
without loss of baggage space. 

ADDITIONAL Lag-Room for front-seat passengers now 
available through a special F35 installation. 

COMPLETE Exterior Painting is an exclusive standard 
feature of the Bonanz4L The new F3S designs are 
offered in a wide array of attractive, durable, and 
easy-to-see colors. 

NEW Inlorior Styling for the 1955 F35 Bonanza pro- 
vides the ultimate in design, qiulity of materials 
and workmanship, Beechcraft's exclusive safety 
harness furnished standard in harmonizing colors. 

NEW Posture-Ease, Adjustable Seats for the Bonanza 
provide ike tops in comfort for all passengers. 


Beechcraft ownership has been the incentive 
to immediate action on thousands of import- 
ant business deals.., getting there quickly... 
safely... without fuss of reservations ... is 
inspiration for constructive thinking. 
On-fhe-spof consultation may spell the great 
difference between being first or coming in 
second. Men with the right answers can reach 
hard-to-get-to locations with a fast 184-miles' 
an-hour Beechcraft Bonanza. They arrive 
rested, refreshed, and ready for action. 

The right man — with the right answer, at 
the right place, at the right time — lands 
the contract. Bcechcrafts enable busy execu- 
tives to cover every base of activity — and 
still handle necessary office routine — with 
more time for relaxation at home, too. 


“Easy to buy — easy to fly — easy to service — 
that’s the reason I purchased my Bonanza,” 
Beechcraft dealers are often told by men who 
make up the Air Fleet of American Business. 
Dependence upon outmoded means of execu- 
tive travel can be costly. Beechcrafts slash 
your travel time as much as 75 per cent. You 
make ijour own schedules — on your map and 
travel at your convenience. Oftentimes it’s 
possible to land your company Beechcraft at 
the scene of activity, or within minutes of the 
important business or pleasure destination. 
Built to carry efficiently a useful load of 
1,053 pounds, the Bonanza offers more miles 
per hour per horsepower than any other air- 
plane now manufactured for commercial use. 
This Beechcraft is a plane with earning power. 



ina):eup- Sheet is preformed to match- 
ing contour, then chem-milled and 
joined by resistance welding at the 
islands formed by the rib junctions. 
Resulting structure is about 6ve times 
as stiff as an equivalent weight of solid 
sheet, it is reported. 

• Tube modifications. When a tube not 
standard in siae or gage is required, 
considerable delay may be involved in 
getting the proper unit from the tube 
fabricators. By selecting tube with the 
proper O.D., wall thickness may be 
rcduc^ to that required ^ design by 
chem-milliiig internally. Tltis can be 
done by pumping the etchant through 
the tube, using a sonic detector to de- 
termine gage. In tliis application, there's 
no masking or bath submergence in- 
volved. 

With a unit having the proper I.D., 
the tube may be plugged and excess 
material removed from the outside sur- 
face by chcm-milling- 

Also, with proper masking, critical 
areas may be "becfed-up" for drilling, 
tapping welding or other work- 

• Wing rib. In one application, a 
prerequisite is to have a shear member 
to seal olf integral fuel tanks from ad- 
joining structure. Low-stressed areas 
in the shear web ate reduced to opti- 
mum thickness by chem-milling. 

• Stabilizer rib. With chem-milling. 
doublers are made integral with the 
lib web and the resultant structure is 
lighter because low-stressed areas are 
of lesser gage. The integral doubler 
eliminates shear lag encountered in 
transferring loads from the attaching 
unit to the web. 

Normally, machine-milling wouldn't 
be used to duplicate this part-generally. 
the weight penalty would be taken for 
attaching a riveted doubler, or increas- 
ing the gage overall. 

• Forged rib, Main problem in units 
of this kind is the limitation of min- 
imum web thickness. With chem-mill- 
ing, the thickness may be reduced to 
that needed for the stresses involved. 

One method is to mask the critical 
areas and Chem-Mill the unmasked 
areas to the minimum gage determined 
by the design stress. 

Another procedure is to forge tlie 
critical areas oversize, then reduce the 
entire forging without the necessity of 
masking. 

• Rough fo^gs. For a 4130 steel forg- 
ing, removal of slag and scale from the 
surface after heat treatment normally is 
accomplished by a slow pickling process 
and does not result in tlie smooth sur- 
face generally required, NAA engineers 

For this type of job with chem-mill- 
iiig, no masking generally is required 
and material is removed at the rate 
of .001 in./min. 

Titanium alloy forgings also can be 



taken down at a fast rate and with 
minimum hydrogen pickup, NAA en- 
gineers say. Removing scale from titan- 
ium alloy with chem-milling reduces 
notch sensitivity, hence increases 
fatigue life, they claim. In many cases, 
if eliminates the necessity of machining. 
• Deejxlrawn sheet. Deep-draw form- 
ing is accomplished mote favorably with 
hea\'y-gage material, since local rupture 
at high stress areas is minmized. Ex- 
cess material of these deep-drawn heavy- 
gage parts may be removed with chem- 


milling for appreciable savings in weight. 

• Stepped sheet. Intricate panels ma\' 
bo cliem-millcd to give substantial 
weight savings. Where several dimen- 
sions ate involved, a temporary mask is 
used to prohibit action on interme- 
diate areas until the e-xposed area has 
been milled to a value equal to the 
difference in depth between the maxi- 
mum depth and the intermediate step- 

In another stepped sheet, conven- 
tional procedure would give difficulty 
in maintaining tolerances on thin sec- 
tions, and there would be a tendency 
for the part to break in after-forming. 
Also, in the heavy areas, local flats re- 
sult and these are acrodynamically un- 
desirable. 

With chem-milling, the part first is 
piefonned to smooth aerodynamic con- 
tour, then the metal is removed to de- 
sired dimensions. This part, measuring 
about 3J X 4 ft., reflects a weight saving 
of approximately 2 lb. over the conven- 
tional machine-milled counterpart. 

In another skin panel, die material is 
icmovcd from the non-critical areas by 
chem-milling, leaving cap material of 
sufficient gage to permit cut-counter- 
sinking of rivet holes for attachment of 
substructure. The conventional pro- 
cedure introduces a weight penalty 
due to the heavier gage normally used, 
or local dimpling of thin-gage skin is 
done, with countersinking of mating 
part, resulting in inferior aerodynamic 
surface, it is said. 

■ Duct skin. In this application, chem- 
milling is used to save weight and elimi- 
nate skin dianpling, thus giving a 
smoother aerodynamic surface. Counter- 
sunk rivets are used in the heavy sec- 
tions. 

• Leading edge skin. This part is pre- 
formed in the soft condition, then beat- 
Itoated. Next stop is to chem-mill for 
the weight-saving pockets. This gives 
a good aerodynamic surface and there 
is no localized dimpling. 

USAF to Sell 750 
Machine Tools 

Air Force on Mar. 22 will publicly 
open bids received on 750 machine tools 
stored at its Departmental Industrial 
Eqi^ment Reserve Storage Site No. 
1, TTie Tumpane Co., Offutt AFB, 
Neb. Bid forms are being mailed out by 
the company and distributed at the site, 
where tlie equipment may be inspected 
Feb. 28 througn Mar. 11. 

Entrance can be obtained to the stor- 
age area by contacting James flladek 
or Tumpane. Phone is Bellevue 2100, 
ext. 2237. 

Tlie tools include gear grinders, bor- 
ing, drilling and milling machines, 
planers, gear shapers, lathes, welders and 
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he man from Esso . . . 

the field service representative 

From Gander to Cairo International . . . from Ministro 
Pistarini to Orly — at airports throughout the world, 
operators of private plane.s and airlines alike have 
learned to depend on unexcelled Esso aviation service. 
Helping Esso Marketers provide the same 
high quality of service that characterizes Esso 
aviation fuels and lubricants is the Field Sert'ice 
Eein-enentatite. This well-travelled specialist goes 
wherever the famed Esso winged oval is to be 
found. Whether on regularly scheduled trips or on 
special assignment, his main concern is keeping 
Esso Marketers constantly aware of the refuel- 
ing requirements of modern aircraft, and of 
the safest and most efficient ways of meeting 
these requirements. Just how successful he 
and Esso Marketers are in giving their best 
to the aviation industry can he measured 
by the fact that . . . 


AVIATION PRODUCTS 





A New Standard in 
Air Travel 

Trans-Canada Air Lines are operating 
the Rolls-Royce propeller turbine powered 
VICKERS VISCOUNT AIRLINERS 
into New York, Chicago, Cleveland and Detroit. 
Capital Airlines have ordered 
a fleet of these airliners for domestic services. 

ROLLS-ROYCE 

DART 

propeller turbine engines 

FORSPEEOANO REUABfL/Tr 


ROLLS-ROYCE LIMITED . DERBY . ENGLAND 


IAS Summaries 

The recent foiir-tlay iiicetiiig of the 
Institute of Aeronsiiticsl Sciences heard 
.ippnrximatel)' 80 papers, ranging from 
Aircraft Design. Aeroclasticify, and 
.Aerodynamics, throngli Structures. Sta- 
bility and Control, and Meteorology. 

Avi.uion Week published in its is- 
sues of Feb. 14, 21 and 28 summaries 
of 35 of tliese papers. The series is con- 
tinued here with publication of 10 mote. 
Others will be published in subsequent 

Electronic Aids 

to the Aircraft Industry 

(fn Cooperation with the Institute of R.r- 
dio Engineers and the Radio Technical 
Commission for Aeronautics) 

► Application of Electronic Simulatioii to 
(he Development of Airplane Flight Con- 
trol Systems.— William R. Monroe, Chief. 
FEght Controls and Servo, Northrop -Air- 
craft Co., Inc. 

The paper discusses the application of 
simulation in the initial design stages which 
covet ideal linear systems and expected non- 

The develupment progresses to use of 
the prototype system in breadboard form, 
together with simulation of the airframe, 

no^,“'^u'lkf toitm^"h>"meshrh'cl' 

lash, and live pilot inputs. A further phase 
employs the prototype system In the dight 
test airplane, including real conditions oF 
instalbtion and pilot inpuLs, but with the 
airframe performance .simulated. 

This results in ''flying" the airplane ou 
the around. The final verihcatioii of the 
desefopment is the "closed-loop" fiighl test 
of the cuinpicte airplane. .Additioiul ap- 
plications of the simulator as an aid to 
solving system problems as thci arise in the 
field arc discussed. 

► .Analog Equipment For Processing Fliictu- 
abng EiaCa.— Francis B. Smith, .Aero Re- 
search Scientist. Instrument Research Div., 
Langley Aero. Lab., NAC.A. 

Expcriniciital studies of biiRcling, flutter, 
and atmospheric turbulence produce data 
not amenable to solution by the usual proc- 
ess of meruiiriiig or calculating precise yul- 

Inslcad, sshere rapidly saiyiiig i|iiantilics 
are involved, it becomes desirable, or some- 
times essential, to secure statistical analyses 
of the data in order to understand the 


The type of information often required 
from time-varying quantities arc probability 
distributions, posvei spectral densities, and 
cross spectral densities. These analyses 
can be secured digitally but the large num- 
ber of calculations requited scrinusly limits 
the number of analyses that can practically 
be obtained. 

N.ACA has developed electronic analog 
arialvzers which make possible rapid and 
elHcienl prwessing of fluctuating data. Data 

arc recorded on magnetic tape and played 
hack into equipment which automatically 
plots the analysis requited. Tliis method 


IS nut as exact as dimtal computation but 
the acciitacy is usualw well within the sta- 
tistical reliability of the data sample being 
..iialyaed- Tlic time required per analysis w 
.1 few minutes ns eoinparcd in .seveml hours 
uquired hs nlliir inclhiids. 

► Wlut Can Elcctrimic Simulators Do (or 
the .Missile Dcsigncr.-l'lojd 1C. Nixon. 
Chief of Simulation, llic Glenn L. Marlin 
Co. 

EIccliome sinmlators and automatic com- 
puters ate becoming of increasing impor- 
tance to missile design. As the machines 
are very expensive and their ntilixation in- 
creases rather lliaii decreases engineering 
staffs, the economic jiistillcation for these 
machiues miut be firmly established. It is 
not sufficient that they quickly perform 
routine calculations, but their most im- 
portant application is iu the stimulation 
of creative thinking in the synthesis of the 
missile system design. 

A typical missile design problem is 
discussed, l-'irst, general types of control 
laws are investigated; then, more detailed 
problems arc studied when the character- 
istics ate better defined. Problems which 
occur as a result of fliglit test performance 
also cun be evaluated on the .simulators so 
that an improved design will result, in many 
rases in the very short time available be- 
tween successive missile flight tests. 

► Tlic -Simubtiir Modificatinii Problem.— 
Richard C. DchnicI, Chief Kiigr., Electron- 
ics Div., Curtiss- Wright Corp. 

'ilie anticipated life history of future 
simulators Is outlined. .AiilUor reviews their 
use as (II icstarch tools For system plan- 
iiers, i2) aids to new cockpit, instrument 
and control design, (3) media for initial 


This 80-ft.ajiamc(ct section is the after- 
cooler of the nesvest supersonic windhmnel 
now under construction at NACA’s Ames 
Aeronautical Uiboratory, Moffett Field, 


crew qnaliBcation and f4) means for re- 
enrtcut proficiency training. 

Siimiljtor applications dclcruuue their 
fidc-lily criteria and equipment design. 
Cliauges in simulator a^licatiou, and 
changes m the patent aircraft may generate 
requirements for simulator modification. 

Typical aircraft design changes are ex- 
amined in relation to the problems of sim- 
ulator niodification and their solution. En- 
gineering and manufacturing cost break- 
downs and time schedules are given for a 
new simulator and for modification pro- 
grams. The effect of computer type equip- 
ment (eg. digital or analog) on ease of 
conversion is discussed. Factors favoring 
field or factory conversion kits or replace- 
ment units ate outlined. 'Die role of 
standardization, (tiling examples, is illu$. 
tiated as a means of time and cost reduc- 
tion in conversions. 

Aerial Surveying, 
Photographic 
and Electronic 

(In Cooperation with llie Institute of Ra- 
dio Engineers and the Radio Technical 
Commission for Aeronautics) 

► The impoitjiiee of Aircraft in Map-Mak- 
ing imd Exploration.— Virgil KauHman, 
Ihcs-. Actu Service Corp. 

l ew people, even these closely associated 
with av iation, appreciate the importance air- 
craft play in tlic preparation of maps of 
many tvpcs throughout the world. Aerial 
cantcros with the precision of the finest 
iiistrimicnts. together with new-type lenses 
aud .sensitive photographic materials in- 
stalled in aircraft, are the foundation for 


Cabf. Heat added to the circulating ail iu 
the tunnel bv compression must be removed 
by these units, wtiicli will swallow 5-f,0fl0 
gallnus of water j>er minute. 



Colossal Cooler 
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Ehiiing the past decade practically a 
cartograjmic naik has been completed wit 
airplane photography as a foundation. T 


Another aid to mankind in which aircraft 
1 the 
a by 

geophysical means. Special airborne instru- 
ments of various ty]^ and functions have 
been developed which are usually flown 
from vety low altitudes. They indicate the 
probability of oil, but oftentimes point to 
deep underground deposits of minerals. The 
largest mineral deposits of great commer- 
cial value found both in the United States 
and Canada in the present century have 
been located from records obtained in air- 
craft flying at alb'tudcs averaging 500 feet 
above the terrain. 

Other instruments have been developed 
for airborne use^for detection of radio- 
active outcrops: the success in our country 
in finding many radioactive deposits may 
be attributed again to low-flying aircraft 
with special instruments aboard. 

The paper discusses the growth of this 
amazing industry and the extent of the br- 
flung operations at the present time, to- 
gether with the many inadequacies of the 
aircraft which are ^ing used for these 


y illustrates the need for a "sys- 
tems engineering" approach in acliievlng 
3 successful and satisfactorily operating in- 
stallation through careful integration of con- 
flicting design requirements. 

This extremely sensitive device is de- 
ned to detect minute changes in the 
gnctlc fields in which it operates-gen- 
.fly the field of the earth in a local area. 
Because of its great sensitivity, the mag- 
netometer also detects the fields generated 
by magnetic parts and electrical conductors, 
including airframe slnictural parts. Meth- 
ods fot neutralizing the interference caused 
by the aircraft are difiicult to apply and 
involve lengthy and costly tests, as well as 
continuing maintenance. Considerable air- 
— ..... ij frequently 


i 


:raft design, can greatly reduce 


good magnetometer installation. The 


scope 
sen fly 


^ Uffects of the Systems Approach on Re. 
connaissance Equipment Design. — Irving 
Doyle, Mgr., Systems Div., Fairchild Cam- 
era and Instrument Corn. 

Equipment design under a systems con- 
cept requires extensive consideration of 
overall system and component performance, 
and must be based on a compromise of 
the best features of each suh^stem, Con- 


e to adding complexity, it 


us, rally a 



ducing weight and : 


implexity-so re- 

d system flexi- 
iimiy witnour increasing complexity. 
Through the careful application of these 
prinei^cs and emphasis on optunizing the 
system, significant advantages have been 
gained in photo reconnaissance systems in 
terms of increased capability and perform- 
ance, reduced weight, space and power re- 
quirements. and improve tcliability. 


Instrument Systems 
And Simplification 


► Instrument Simplification.— Lt Comdr, 
George W, Hoover, ONR, Ait Branch. 

'Ibis paper discusses the importance of 
presentation in the development of instru- 
ments, outlines the weaknesses of all instru- 
mentation, states the types of presentation 
requited for aircraft instruments and em- 
phasizes that proper teamwork is required 
to design properly. 

A methodology for design and develop- 
ment of popet aircraft instrumentation is 
given. Tliis will prove that there is a logical 
and adequate solution to the instrument 
problem; that instrument presentation 
should he based on scientific principles, and 
that instrument flying training can be re- 
duced to an absolute minimum. 


. .. . j 1 Gyro 

ojjiciii .or Today’s Fighter Airctaft— H. E. 
Trekell, Mgr.. Aircraft Instrument Engrg., 
and Harold S. Whitehead, Supvr,, Aircraft 
Navigation Instrument Engrg., General 



► The Floating Integrating Gyzo and Its 
Application to Geometrical Stabilization 
Penhiems on Moving Bases.— C, S. Draper, 
Head. Aero. Engrg, Dept., Dir. Instrumenta- 
tion lab.; W. Wrigicy, Assoc. Prof., Aero. 
Engrg-. Deputy Dir., instmmcntaUon I^b.; 
and L, R, Gtohe, Proj. Engr. in Charge of 
OiToscopc Development, Instrumentation 
Lab., MIT. 

The basic problem of space integration 
from the Fundamental laws of motion is dis- 
cussed. This is followed by a generalized 
theory of ^to instrumentation with par- 
ticular application to the single-degtee-of- 
freedom integrating gyro. The integrating 
gyro. The integrating gyro is further dis- 
cussed in its essential features and possible 
means of utilization with o servo drive as a 
method for instumenting the space in- 
tegrator. This is illustrated by data taken 
from laboratory tests of a gyro-monitored 
servo-driven turn table. 
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Other 

Allied Prodotts 



SPECIAL COLD FORGED 
PARTS • STANDARD CAP 
SCREWS • SHEET METAL 
DIES PRODUCED IN IRON, 
ALLITE (ZINC ALLOY) AND 
PLASTIC ■ R-B INTER- 
CHANGEABLE PUNCHES 
AND DIES 


Here’s an aircraft part on which three O.D. surfaces must be equal withirt 
.00005", and concentric with the largest outside diameter within .0002". On 
these same diameters a surface finish of 6 microinches is required. Heot-treating 
must also be to exacting specifications. 

Such precisiott in the production of many types of parts — most required in 
large volume — Is the rule rather than the exception at Allied’s Plant 3. That's 
why Allied has become c preferred supplier in not only the aircraft industry 
but with other types of manufacturers who demond the best in precision hardened 
and ground parts. 

Allied also offers special facilities for production of parts in experimental or 
short run quantities. If your present or future needs call for precision parts, 
it can be definitely to your advantage to secure Allied’s quotation. Send us 
your part prints . . . you’ll receive a prompt reply from us. 




AVIONICS 


Compac Modules Head for Mass Output 



By Philip Klasa 

Alexandria, Va.— Avionic equipment 
manufacturers soon will be able to buy 
Project Tinkertoy type modules in large 
scale quantities for the Erst time since 
their ^evelopmcnt- 

By this Summer, a nesv million dollar 
ACl' Industries facility here is sched- 
uled to be turning out improved-type 
Tinkertoy modules at a rate of up to 
400,000 units a month. By the end of 
the year, the facility is expected to be 
capable of producing at the rate of one 
million modules a month, ACF officials 
have told Aviatjon Week. 

(Modules produced by the original 
Navy-National Bureau of Standards 
automatic Tinkertov factory, unveiled 
more than a year ago, have gone largely 
into sonobuoys as part of a field evalua- 
tion program.) 

The new ACF "Compacs” (com- 
ponent packages) will consist of perhaps 
a dozen resistors, capacitors and other 
components, all suitably interconnected 
on a stacked ceramic module which 
equipment manufacturers need onlv 
mount and dip-solder to their printed 
circuit boards. 

In quantities of 50-100 units, the 
new Compacs arc expected to cost 
equipment makers no more than they 
now |3ay only for the unwired conven- 

► Industry fmpact— The new ACF facil- 
ity could have a big impact on the elec- 
tronic equipment and components 

Although Project Tinkertoy created a 
big stir when it was announced, in- 
dustry has not been quick to pick up 
the process. Primarv reason is tne high 
cost of setting up a Tinkertoy automatic 
factory and the fact that few equip- 
ment makers can absorb the full output 
of such a factory. (Tire modules can be 
built with hand fixtures, but fesv firms 
have seen sufficient advantages to this 
model-shop approach to justify conver- 
sion to the new technique.) 

Now however, with a commercial 
source available, many equipment 
manufacturers can be expected to take 
a fresh look at the Tinkertoy module 
type of construction. This is particu- 
larly true of suppliers to Navy BuAer, 
which has announced a policy of en- 
couraging its contractors to switch to 
this type construction wherever feasible 
(Aviation Week Aug. 23, 1954, p. 

ACF's statement that it expects its 


Compac to cost no more than the 
equivalent umvired components it re- 
places probably will cause some uneasi- 
ness in certain segments of the com- 
ponent industry. 

► Speculation Confirmed— 1 1 has been 
.slightly more than a year since ACF 
formed its electronics division at Alex- 
andria under f. G. Reid, former head of 
electronics at NBS. ACF then hired 
the entire group of approximately 40 
engineers and technicians from NBS 
that had worked on the Tinkertov pro- 
gram, including Robert L. flenrv, 
project engineer- Reid now is general 


manager of the ACF electronics divi- 
sion; Henry is manager of its module 
manufacturing department. 

At the time. Aviation Week specu- 
lated that the company intended to set 
up a facility to produce Tinkertoy 
modules (FeS- 1, 1954, p. 11). How- 
ever, company officials refused com- 
ment and until recently they have kept 
their activities pretty much under cover 
until Aviation Week confirmed earlier 
speculation on Nov. 29. 1954 (page 68). 
► Busy as Beavers— During the past 
year this staff, expanded several-fold, 
has been busy improving upon the 
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original NBS-Nasy module, as well as 
designing and building new improved 
antoinatic machinery to produce Corn- 

lire original module design had been 
e.sscntiallv frozen when Korean hostili- 
ties broke out. New component mate- 
rials and fabrication techniques which 
have been des-eloped since that time are 
now being applied to the new Compacs. 

To date. ACF has put some SI* mil- 
lion into its Alexandria operation, and 
the figure is expected to reach S2 mil- 
lion bv fall. 

► Compac Versatility— New and im- 
proved types of resistors and high-tem- 
perature, high-Q capacitors developed 
by ACF enable the Compacs to “do 
practically anything that you can do 
with conventional components,” Henry 
told Aviation Week. 

To show what can be done, ACF is 
experimenting with converting a variety 
of equipments to Compac-type eon- 
stnietion. This includes such des'ices as 
a TV receiver, a 30-mc. interroediate- 
frequenev amplifier with a 10-mc. band- 
width. a video mixer-amplifier, a decade 
counter, and a transformerless hi-fi 
amplifier, which ACF says has flat 
response from 7 cycles to 100 kc. 

► Wide Applicatirm— ACF has made an 
analysis or 15 typical airborne avionics 
equipments to determine what percent- 
age of each could be fabricated from 
Compac modules. The equipments 
rangod from devices with 1 1 to 472 elec- 
tron tubes, with from ISO to 3,600 in- 
dividual circuit elements. Tlie analysis 
showed that in 14 of these equipments: 

• 82% to 95% of the components were 
replaceable with Compac modules con- 
taining components produced in the 
Tinkertov auto-factory, or others such 
as air-core inductors made elsewhere, 
tt'hich can be machine-mounted to the 
module plates. 

• 2% to 9% of the components were 
massive ripes, such as electrolytic capac- 
itors and selenium rectifiers, which svere 
not suitable for module mounHng- 

• 1% to 9% of the components were 
panel-mounted and thus could not be 
included in the modulc- 

In the case of the 15th equipment 
analyzed, possibly an airborne radar, 
only 68% of the components were suit- 
able for module construction, 22% be- 
ing massive-t\"pe components and flie 
remainder being pane! mounted. 

► Impiwed Modules— in basic module 
construction, ACF has adhered closely 
to the original NBS-Navy design. Most 
noticeable external difference is that the 
module is coated (but not solidly en- 
capsulated) witli an epoxy resin to pro- 
vide complete insulation of the ceramic 
wafers and external riser wires (which 
support the wafers and act as intercon- 
nections). 

ACF has devised a new method of 
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ATTACHING module to printed circuit 
board is accomplished by tool which beuds 

cuitry. Unit is then dip soldered. 

attaching the modules to printed cir- 
cuit boards which appears to be well- 
suited to automatic machine assembly. 
Added advantage is that tlie module can 
be removed easily from tlie printed cir- 
cuit board should replacement prove 
necessary. 

In the new mounting procedure, the 
module tube socket and riser wires pro- 
trude through a square hole punched 
in the printed circuit board so that the 
top ceramic wafer rests securely against 
the underneath side of the board. A 
machine then bends over the 12 riser 
wires which clamps the module to the 
board (photo, abose). 

The riser wires mate with printed cir- 
cuit connections which converge on the 
same hole. When all modules liave been 
mounted, the entire unit then is dip 
soldered to secure the riser wires to the 
printed connections. 

To prevent unwanted solder from 
adhering to the exposed wiring, it can 
be covered with a protective coating or 
the solder pot itself can be masked. 

► Better Resistors and Capacitors-ACF 
has improved the characteristics of some 
of the original Tinkertoy components, 
developed some new ones to comple- 
ment the older types. 

• Carbon composition resistors. Neiv 
•\CF carbon formulation provides 
greater uniformity. Resistors are 
mounted on tape for ease of mechan- 


WRITE 

NOW 


RIGHT MOW! 



ycoiT DUAL-PURPOSE 

Portable Airline Oxygen 






tzcd handling. Units arc available in 
i-watt sizes (or 1- and 2-watt sizes by 
paialleling resistors), covering the range 
of 5 ohms to 10 megohms, to toler- 
ances of 5%, 1U% or 20%. 

• Precision resistors. ACF is develop- 
ing a cracked-carbon precision resistor, 
with accuracy of i to 1%. which it 
Ik^s to have in production in a year. 

• Printed ceramic capacitors. This orig- 
inal Tinkcrtoy design, with an appre- 
ciable temperature coefficient which 
makes it useful in temperature-compen- 
sating circuits, is available in the range 
of 5 mmfd. to 0.01 mfd- 

• Mylar capacitors. This new line of 
capacitors has a Q and temperature co- 


efficient comparable to mica units up to 
temperatures of 85C, and makes a good 
replacement for paper capacitors up to 
125C with little voltage derating, Henry 
says. Mylar capacitors will be available 
in the range of 2,500 mmfd. to 0.5 
mfd., rated for 200-volt operation. In 
400-v. rating, the top size presently is 
0.1 mfd., slightly lower at 600 v. 

• Glass capacitors. ACF is working with 
Coming Glass Co. in the development 
of glass capacitors with very high Q. 
TTieir temperature coefficient will be 
less than 150 parts/million/degree, and 
they can be used up to 150C, Henry 
says. The new glass unit will cover the 
range of 10 mmfd. to 0.01 mfd. in 


Pioneers in Development of 
Vibration-Resistant Electrical Connector 



New Tape Resisitors 

Two new pre-cured types of tape 
resistors, especially designed for ex- 
perimental use with metal terminals 
to permit soldering onto printed cir- 
cuits, are now available from Hansen 
Electronics Co. 

The new TYPE RNP resistors, 
available in resistances of 100 ohms 
to I megohm, 5% or 10% tolerance, 
measure 1.3 in. long, O.ll to 0.150 
in. wide, including metal tips. Units 
reportedly meet temperature coeffi- 
cient of MIL-R-llA, Characteristic 
F. 

The smaller type RTW. dc-signed 
for experimental use on Project 
Tinkertoy-type ceramic modules, 
measures 0.5 in. long. 0.1 10 to 0.150 
in. wide, comes in resistances of 39 
ohms to 4.7 megohms. 

Manufacturer’s address; 7117 
Santa Monica Blvd., Los .Angeles 46, 
Calif- 


300-v. ratings, with tlie top size of 
0.0085 mfd. in 500-v. ratings, Henn' 
reports. 

Another new component is a square 
phenolic tube socket, which replaces the 
original circular one. The new socket 
was designed by Amphenol, under ,^CF 
sponsorship, for fully mechanized pro- 
duction. The socket has a small index- 
ing notch to permit automatic align- 
ment during module assembly. 

► Secretive About Machines— .\CI' offi- 
cials are very secretive about details of 
the actual module factory and assembly 
line, declining to give Aviation Week 
cven a fleeting glimpse of the facility. 

However, Reid savs that the ACF 
line will be more fully automatic th.m 
the Navv-NBS Tinkertov pilot plant 
unveiled more than a year ago. which 
was an eye-opener of automaticity. 

TTie N.ivy-NBS plant had no provi- 
sion for mechanized transportation of 
components from one machine to an- 
other; ACF may have mechanized this 
in its new facility. 

Some of the machines will have 
“built-in feedback,’’ Reid indicates. 
This suggests that some individual ma- 
chines may be combined with auto- 
matic testers to enable them to take 
corrective action when something goes 
awry in the process. Reid adds that 
ACF currently has 32 projects under- 
way to develop new processes and de- 
sign new production mechanisms- Reid 
claims the ACF production line will be 
better balanced than the original NBS 
Navy plant, to prevent bottlenecks. 

Also on die drawing board is a ma- 
chine designed to automatically attach 
up to 1 5 Compac modules on a large 
printed ciraiit hoard (roughly the num- 
ber needed for a TV receiver) at the 
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How electrically-heated Multiplate ”NESA”'°^ is used 



T he Avro Aircraft CF-100 is the most heavily 
armed fighter aircraft in the world. It is now 
in multi-sriuadron service with the Royal Cana- 
dian Air Force, patrolling and guarding the North 
American skies from possible invasion. 

The new long-range, all-weather interceptor 
has a special windshield made of PPG electrically- 
heated Multiplate NES.4 Glass. This glass pro- 
vides good visibility for the pilot under all weather 
conditions. 

Eiglit pieces of semi-tempered polished plate 
glass make up the extra thick Multiplate NESA 
windshield for the CF-100. Each layer of glass is 


separated by a vinyl filler. The outboard and in- 
board glass plies are NESA coated for anti-icing 
and anti-fogging purposes, 

After years of e.xperiencc in working with lend- 
ing aircraft manufacturers, Pittsburgh Plate Glass 
Company has developed many special aircraft 
glasses, and real know-how in helping designers 
solve their glazing problems. Why not call a 
Pittsburgh Technical Representative the next time 
you have a glazing problem? 

For more detailed information write to Pitts- 
burgh Plate Glass Company, Room 5187, 632 Fort 
Duquesne Boiilex'ard, Pittsburgh 22, Pa. 
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THE WORLD’S LARGEST PRODUCER 
OP READY - TO - INSTALL POWER 
PACKAGES FOR AIRPLANES 
INVITES YOU TO ENJOY YOUR 
WORK AND YOUR LIFE IN 




SOUTHERN CALIFORNIA 


We believe we can offer you an opportunity to improve 
your position in the business world - and improve your 
way of life here at Rohr Aircraft Corporation in beau* 
tiful, temperate, exciting Southern California. To 
strengthen our personnel in various departments, Rohr 
has a real opportunity for you if you are skilled as an - 
ENGINEER (Aircraft Design or StruOurei) LOETSMAN 

JIG & FIXTURE BUILDER TOOL PLANNER TOOL DESIGNER 


ROHR 


Twist Wire 

3 Times Fesfet 



^^^^ROBIHSOH 
WIRE TWISTERS 


Split second whirling action 

required for one by any other 
method. Saves as much as $140 
per engine assembled. 
3-Tools-in-I: Pliers . . . Cutters 

Permanent bronze bearing. 
Jaws lock on wire, can't slip off. 
Used throughout the world for 
all aircraft assembly and main- 
tenance. 

9"Slendernose,wt.l2oz. $19.50 
12" Standard, wt. 15 oz, $20.50 
l/nconditionol Guarantee! 
Write for details. RALPH C. 
ROBINSON CO., Box 494B, 
North Sacramento IS, Calif. 


Aerodynamicists 


are creaiirrg an urgent deitranil lor aero* 
dynamicists at Horlhtop Aircraft, lac.: 

opment, deiign end prorluctiort of all- 
weather and pilotless oircroft. 





Northrop Aircraft, Inc. 
Hawthorne, Colifornlo 
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INCORPORATED 

HAVmiORHE, CALIFORNIA 


rate of 500 complete assemblies per 
hour. Although ACF officials say they 
are interested primarily in selling un- 
mounted modules, are willing to 
take on the added step of mounting on 
printed circuit boards if an equipment 
manufacturer so desires. 

► Smootliiog the Way— ACF officials 
are eager to work with interested equip- 
ment manufacturers to help them con- 
vert equipments from conventional to 
Compac-module-type construction, 
training their engineers in the neces- 
sary techniques. Several outside firms 
already have brought in equipments for 
experimental ACF conversions. 

The advantage of using Compac mo- 
dule construction may be economic, im- 
proved quality product, or a combina- 
tion of both, Henry believes. 

► Bold Venture— The Alexandria opera- 
tion unquestionably represents a bold 
gamble for ACF Industries. However, 
with the IV receiver industry alone 
able to consume an estimated 90 mil- 
lion modules annually, ACF officials 
feel confident they'll have no trouble 
selling a la^c portion of their 12-miI- 
lion-module annual outout, particularly 
wlien the military missile market is in- 

In addition to the Compac module 
operation, ACF Industries’ electronics 
division has hvo other departments. 
One, called Data Processing, under Ar- 



Aerodynamic Sliderute 

New aiicraff peifoimance computer, de- 
signed spetilicallY for use by aeronautical 

cause inputs arc in a form fainiUar to air- 
frame designers. Developed by Link Avia- 

puter calculates such stendy-stote character- 
istics as rate of climb, maximum speed, lift 
cnefficient, and climb angle, Computer, 
accurate to 0.1% full-scale, is quickly 
changed to new problems and can handle 
speed and weight inputs up to Mach 4.0 

!t Bingharnmn, N. 


AVIATION 


<, Morch 7, 1955 


nold Lesti, is dcseloping speeds’ digital- 
to-analog and aniilog-to-digitai tonvert- 

Thc Instninientation deixiitment, 
tinder \V. Yates, prcsentls devot- 
ing iiiucli of its efforts to supporting 
the module inanufacturiug dcpaitmeiit, 
will eventually develop instrumentation 
devices. 



I'inallv, the machine tuns a scries of 
electrical tests to check transistor op- 
erating characteristics. If the unit fails 
any one of these tests, it can be auto- 
imitically rejected, BTL says. 

New Device Doubles 
Recording Rales 

Highspeed, direct-writing recorder, 
capable of reproducing signals with fre- 
quency components as high as 500 CPS, 
now as possible through a device de- 
veloped by the American Chronoscope 
Corp., New York. 

The system will be used to measure 
magnitude of forces and accelerations 
experienced in new designs of aircraft 
and engines. 

Present models can mark the record- 
ing paper at rates of 5,000 marks per 
second. In the new device, called 
“Electro Inker,” repetition rates reach 
as high as 10,000 marks pet second. 

— ... /ISWW' I 
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Bell Unit Automates 
Transistor Assembly 

A new machine for mechanized as- 
sembly of junction transistors, which 
automatically performs a series of 1 5 
operations including tests of electrical 
chaiacteristics, lias been developed by 
Bell Telephone Libs. 

The new device, called "Mr. Meticu- 
lous,” can assemble a four-element 
(tetrode) transistor in less tlian one 
minute. 'Ihc machine is designed for 
laboratory use. 

► What It Docs-Ilcte is what Mi. 
Meticulous does: A tiny n-p-n sandwich 
of germanium is placed in a machine 
clamp, then a thin strand of gold wire 
is pressed against One end of the ger- 

The machine edges the wire along 
the pellet, in minute steps of 1/20.- 
000-in., making electrical measurements 
after each step. 

When the center base laser is 
reached, the machine automatically 
measures its width, rejects the pellet if 
its thickness exceeds tolerances. 

If the pellet passes this test, the ma- 
chine retraces its step to the other side 
of the central base lai’er and counts for- 
ward a predetermined number of steps- 
At this point, a cha^e of electricity 
bonds the gold wire to the pellet, then 
the machine attaches the other end of 
the wire to one of the transistor base 
pins. 

The pellet of germanium is then ro- 
tated end-over-end and the same scries 
of operations is repeated. 


► Cause of Tacan Troubles— Two out 
of every three failures of the military 
Tacan navaid svstem are caused by 
faulty vacuum tubes, a Navy spokesman 
tells Aviation Week. Excessive fail- 
ures lead observers to conclude that 
some tubes mav be operating too close 
to design limits. Troubles ate fairly 
evenly divided betiveen ground and 
airborne equipments. 

► Common Avionic Power Supply- 
Navy aircraft of the future mav have a 
coininonplate B-H power supply serving 
all of a plane’s avionic equipment, to 
eliminate need for each individual 
equipment to carry its own. Navy is 
taking first step by talking with avionic 
equipment manufacturers to see if it is 
feasible to standardize on a few B-l 
voltages, instead of the dozens now 

► Oops— Dc.spitc major strides in minia- 
turization made b\’ tlie avionics in- 
dustry, not even Lear can build an 
SOO-channel VHF transmitter-receiver 
wliich wciglis "25 lb. including in- 
venter,” as reported in the Jan, 31 issue. 
The 25-lb, weight docs, however, in- 
clude the inverter. 

► Stacked Tube Improved- Sylvania 
Electric has improved its new ceramic 
stacked tube to the point wlicre it 
weighs 60% less and has operational 
characteristics (including inter-elcctrode 
capacitance) equivalent or superior to 
its glass-envelope mil equivalent, a com- 
pany official reports. Tube can be op- 
erated at 300-400C and is extremely 
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BEL CDHPORATIDN 

HAS IMMEDIATE 
OPENINGS FOR... 


^ AIRCRAFT DESIGN ENGINEERS 

DESIGN 

Structural * Power Plant 
Aircraft Equipment 

MECHANICAL DESIGN 

landing Systems • Flight Controls 
Hydraulic Systems . Pneumatic Systems 

ELECTRICAL DESIGN 

Equipment • Instollotions 

^ AERODVNAMICISTS 

Configuration Design 

Stobility and Control 
Maneuverability and Loads 
Propulsion 

Pressure Distribution 
Thermal Charocteristics 
Experimental Testing 
Research and Development 

^ STRUCTURES 

Structural Loads Calculations 
Static Loads Analysis 
Dynomic Loads Analysis 
Loads ond Criteria Studies 
Project Structures Anolysis 
Weights Analysis 


The expansion of projects at Bell Aircraft requires the need 
of top-notch aeronautical engineers. This is an unexcelled opportunit)’ 
to become a member of aviation's best-known engineering team. 
The team that developed the X-I, the X-5, and the X-IA — 

holder of the world's speed and altitude records. If you ate 
an engineer who looks to his future, 

WRITE ^Manager, Engineering Personnel 



tugged and long-lived. Life tests at 
room temperature show that G« drops 
only 10% after 2,000 hours operation, 
only 25% after 7.000 hours. Lack of 
funds lias forced BuShips to drop plan 
for Sylvania to build service-test quanti- 
ties for field evaluation. 'With the 
crying need for long-lived high tem- 
perature tubc.s, this appears regrettable, 

► Transistorized Radar— Navy BuAer’s 
clectronies division reportedly is con- 
sidering the transistorization of a fire 
control radar in order to cut overall 
system weight. 

► Copier Autopilot Philosophy— Cur- 
rent thinking at Navy BiuAer is that 
h.eiicoptcr manufacturers are in a better 
|)osition to system-engineer a helicopter 
autopilot, using components and sub- 
assemblies purchased from established 
autopilot makers. Philosophy is based 
on fact that weight is a more critical 
consideration than in fixed-wing air- 
craft, thus requires even closer int^ra- 
tion of autopilot and control system. 
Autopilots developed by Bell and Sikor- 
sky use components made by Lear and 
KtWott. 

► Automatic Punch for Printed Cir- 

cuits— A new RCA tape-operated ma- 
chine designed to punch automatically 
any desired pattern of holes in printed 
circuit boards offers significant savings 
in time and cost. I'or quantities of 
ever 1,000, RCA says the machine op- 
erates at 1/20 the cost of conventional 
punch^Jie techniques, and 1/80 the 
cost of drilling, Machine can handle 
printed circuit boards up to 6x17.6 in. 
in size. New taped instructions arc 
easily prepared and can be installed in 
the machine in only three minutes. 
RCA says. The automatic punch ma- 
chine is expected to sell for around 
$14,500. -PK 


New bulletins and brochures of in- 
terest to persons in the avionics field 
include the following; 
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These are typical aircraft components pro- 
duced on two CincinruUi Hydroform machines 
at North American Aviation. Inc. Hydroform- 
ing has increased their overall production of 
intricately-shaped parts . . , made from all 
types of materials ranging from aluminum to 
titanium ... at very substantial savings in 
development and production time, in tooling, 
material and labor costs. - 

To determine if Hydroforming can produce 
similar savings for your manufacturing pro- 
gram, call a Cincinnati Milling field engineer. 


PROCESS MACHINERY DIVISION 

THE CINCINNATI MILLING MACHINE CO. 

CINCINNATI 9, OHIO, U.S.A. 



F=CI: SV- 


IN 1903/ when ih© Wi-ight Brothers were constructing the first 
successful powered airplane, there were data avoiloble 
on the forces on flat plates held at various angles in 
the wind, The problem of mointaining equilibrium 
presented the greatest difficulty of solution. The Wright 
Brothers hod to depend on ingenuity, perserveranee, 
courage and o home-mode wind tunnel for solutions 
to their problems, 

TODAY/ IN 1955, aircroft development and production de- 
pend on the scientific skill of highly trained Engineers, 
During the past SO years these Engineers have evolved 
countless formulae, such os the Force-fn-Pounds equa- 
tion above, to help provide simple solutions to aeronau- 
ticol problems which once seemed insurmountable. 

IN THE YEAR5 AHEAD, sub-sonic, trans-sonic and super- 
sonic problems will give way to hyper-sonic inquiries 
as new and greater opportunities chollenge Aeronau- 
tical Engineers. If progress is to be mode, new ideas 
are needed. New formulae must conquer problems of 
stress, space, loads and high speeds, 

TO MEET THIS CHALLENGE, CONVAIR needs more Engi- 
neers with ingenuity. To get the |ob done will require 
concentroted and creative engineering. CONVAIR 
has the experience, record of post performance, lead- 
ership, determination and facilities to do the job. 

OPPORTUNITIES ARE UNLIMITED at CONVAIR for high 
caliber creative Engineers, If you have confidence in 
your ability to help create tomorrow's aircraft, inquire 
now about these excellent opportunities . . . permanent 
positions . , . ideal working conditions and living en- 
vironment in FORT WORTH, TEXAS. 
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Mar. 11— Institute of the Aeronautical Sci- 
ences, National Flight Propulsion Meet- 
ing (restricted). Hotel Carter, Cleveland. 
Ohio. 

Mur, 14-16— Society of Automotive Engi- 
neers, production meeting and forum 
Netherlands Plaza, Cincinnati. 

Mar. 14-18— American Society of Tool En- 
gineers, first Western Industrial Expo- 
sition. Shrine Auditorium and Convention 
Hall, Los Angeles. 

Mat. 20-2J— ,\cto Medical Assn., 26th an- 
nual meeting, Hotel Slatlcr, VVashington, 
D. C. 

.Mar. 21-24-Institute of Radio Engineers, 
national conference. Waldorf-Astoria Ho- 
tel, Kingsbridge Armory, New YotTt. 

Mar. 29-Apt. 1-American Society for Met- 
als, ninth Western Metal Exposition and 
Congress, Pan Pacific Auditorium and 
Amussadot Hotel, Los Angeles, 

Mar. Jl-Apr. 1— Symposium on Boundary 
Layer effects in .Aerodynamics, Britain’s 
National Physical Laboratory, Teddine- 
ton, England. 

Apr. 5-7— Radio Technical Commission for 
Aeronautics, spring assembly and joint 
meeting with the Institute of Radio En- 
gineers, Los Angeles. 

Apr. 6-10-World Plastics Fair & Trade 
Exposition. National Guard Armory, Los 
Angeles. 

Apr. 13-15— American Society of Lubrica- 
tion Engineers, 10th annual meeting. 
Hotel Shemian, Chicago, 

Apr. 14-15— American Ordnance Assn., sym- 
posium of Proving Ground Instrumenta- 
tion Committee, Patrick Ait Force Base, 
norida. 

Apr. 16-20— .Ainciitan .Association of Air- 
port Executives. 1955 annual convention 
and business meeting, El Conquistador 
Hotel, Tucson, .Aria. 

Apr. 18-21- Society of Automotive Engi- 
neers, Golden 'Anniversary Aeronautic 
Meeting, Aeronautic Production Forum 
and Aircraft Engineering Display. Hotel 
Statler and McAlpin Hotel, Nesv York, 

Apr. 18-21- .American Society of Mechani- 
cal Engineers, Diamond fubilee spring 


eting, Baltim 

Apr, 27-29-Socicty for Experimental Stress 
Analysis, spring meeting. Hotel Statler. 
Los .Angeles. 

Apt. 27-30— American Helicopter Society, 
11th annual forum, liolct Mayflower. 
Washington, D. C. 

Apr. 29— Eastern regional meeting of Insti- 
tute of Navigation, Friendship Airport. 
Baltimore, Md. ^ 

Apr. 29-30-Ne«' England radio-electronics 
meeting, sponsored by Boston and Con- 
necticut N'alley sections of IRE, Sheraton 
Plaza Hotel, Boston. 

May 2-5-Society of Aeronautical Weight 
Engineers, national conference, Hilton 
Hotel, Ft. Worth. 

May 44j— Fourth International Aviation 
Trade Show. 69th Regiment Armorv, 
New York. ’ 
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FLIGHT TEST ENGINEERS TO ANALYZE 
FLIGHT TEST DATA! 


THIS IS AN OPPORTUNITY TO ADVANCE YOUR CAREER 
IN AIRCRAFT ENGINEERING SOLVING SOME OF THE MOST 
CHALLENGING TECHNICAL PROBLEMS OF TODAY- 

a real chance to have your abilities 
recognized and rewarded! 



Immediate openings for: 

SENIOR FLIGHT TEST ENGINEERS 

Initial openings in the Flight Test Engineering Analysis Group now being 
formed are available to engineers with 5 years experience in any 
of the following fields : 


Power plant mslollolion onolysis 
and power plan) tesi anolysis. 

FLIGHT TEST ENGINEERS 

A.E. or M.E, degree with 3 years experience in a major aircraft Lockheed Hercules C-1 30A 

company as a flight test data analyst or aerodynamicist. Must be Turbo Prop Cargo Plane 

familiar with power plant or airframe performance reduction methods 
and be able to use aerodynamic, thermodynamic and mathematical 
theory in the solution of flight test and data reduction problems, 

Also other interesting openings in; 

DRAWINGS CHECKERS • AERODYNAMICI5TS 
STRUCTURES * STRESS • THERMODYNAMICISTS 
DESIGN • SERVICE MANUALS • PRODUCTION DESIGN 
DYNAMICS • RESEARCH • LIAISON 


Moil fn complete confidence to; 

lOCKHEEP AIRCRAn CORPORATION PEPT. AW-3-7 



Oly- 


LOCKHEED 




EQUIPMENT 


Two New Floats Pass Amphibian Tests 


lesigncd to increase 
ic single-engine air- 




Cessna 180 and dc Havilland Beaver 
operators n ill soon have available n 
amphibian floats desigi 
the utlilitr- of these s 
craft. 

Following successful tr 
double-duty la 
Canada, the C 

pilot production and will be available 
to purchasers in May; the dc Ilasilland- 

2c*z.7i',;'i‘7Sp,.wEd. 

Kdo 249-2870 seaplane floats. The nesv 
gear is designated 289-2700, the last 
four digits representing the pounds- 
displaceinent of each float. Price is 

rnstallation takes two men one day. 

fications, bv the aircraft firm, of a set 
of Edo 4'80 floats built by Edo's 
Canadian licensee, MacDonald Bros. 
.Mrcraft Co.. Ltd. DH-Canada has not 
yet disclosed price of its amphibian 



and the plane’s 225-hp, Continental 
engine can handle this extra weight and 
still provide the plane with acceptable 
performance. Total weight of the 289- 
2700 floats is 528 lb., including all fit- 
tings. struts, bracing and the like. Rc- 
mosal of the normal strut landing gear 
subtracts 100 lb. from this figure. 

As an example of amphibian per. 

neight of 2.820 lb., with wheels re- 
extended the climb rate is 870 fpm. 

soft. The EIcctrol shock absorbers 
have 81-in. stroke. Goodyear single-disk 
brakes pro\-ide excellent stopping qual- 
ities c\cn immediatelv after exposure 


the water!* Ttie plane is airborne ii 



;ted only slightly, 
id takeoff requires 
rpany reports. 


ss'n'.ss.“;i 


niceiiamcai opctuiiiig svsieins— one m 
each float-nhich actuate the quadri- 
cyde svheds in five to six seconds. Nor- 
mal current draw of the fractional horse- 
power motors is 11 amj)., Edn tells 


ated by a hand pump and selector con- 
trol in the cockpit, Both mainwheel 
and nosewheel systems have mechanical 
downlocks, automatically released at 
the retraction cycle. There is an indi- 
cator in the cockpit to show wheel 
position. 

Mainwheels are suspended below the 
floats aft of the step on levered rubber 
shock absorbers and retract into wells in 
the float bottoms. Functioning compon- 
ents of the shock and retraction svstem 
are fully enclosed in the float shell and 
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These Aerojet-General solid-propellant rocket 
motors represent the solution to a multitude of 
propulsion problems. Ronging in size from 250 to 
33,000 pounds thrust, they were developed and 
produced by Aerojet-General to fulfill the needs 
for assisted-takeoff of piloted oircraft, for a source 
of standby power, for propelling high-speed 
test sleds, and for high-thrust, short-duration 
boosters for sounding rockets and missiles. 
Mass-produced at Aerojet-General's 8400- 
ocre site near Sacramento, Colifornia, 
these rocket motors are another indication 
of the tremendous advancement made 
in the field of rocket power by the 
nation's leading rocket research, 
development and manufac- 
turing company. 
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NEW AVIATION PRODUCTS 


New Altiliiiie Te.st Chamber 
Brings 25 Mi. to Earth 

For high-altitude environmental tests 
of new equipment, a special chamber 
in which conditions up to 130,000 ft. 
may be duplicated has recently been 
delivered to the Aeronautical Divi- 
sion. Minneapolis-IIoncysvell Regulator 

The equipment has 24 cu. ft. of work 
area and relative humidity can be con- 
trolled from 5% or less within a range 
of 160F to 200F. Temperatures as high 
as 500F may be reproduced, and 
changes may be made at tire rate of 10 
deg. per minute, the manufacturer 

American Research Corp., 11 Brook 
St., Bristol. Conn. 



New 24-ChaiineI Unit 
Is .Manometer-Barometer 

A special adaptation of standard prod- 
ucts tor the General Electric Co. re- 
sults in a dual-purpose unit serving as 
either a differential manometer with 24 
channeb or a barometer. 

The equipment consisb of standard 
Ideal manometers and micro-readers 
with flowmeters having shutoff valves. 
Lowest reading of the scale verniers b 
0.001 in. As barometers, pressure meas- 
urements can be made from 0 to 31 in. 
of mercury. 

Ideal Laboratories, Inc., 3913 Evans 
Ave., Cheyenne, Wyo. 

Carburetor Tester Works 
On the Ground and Aloft 

Airplane carburetor performance can 
be tested with the engine running, 
either on the ground or in the air, using 
the new Greer HCT-1 equipment. The 
portable unit is designed to work with 
pressure-type carburetors, such as the 
Stromberg injection models. 

Two flexible lines connect across the 
carburetor’s air control diaphragm. 


.•\utosyn-type fuel flowmeter b con- 
nected into tlie Sow path to the car- 
buretor. Tester is enclosed in a portable 
case with removable cover. 

Greer Hydraulics, Inc., N. Y. Inter- 
national Airport, Jamaica 30, N. Y. 



LOAD BANK (right) being used with multi. 
purpose starter (left). 


Cooled Load Banks 
Tesl Generator Units 

New, convection-cooled load banks, 
used for complete pre-operational gen- 
erator set check-out, have been put on 
the market by Consolidated Diesel Elec- 
tric Corp. Load banks are designed to 
give a.c. or d.c. systems an accurate test 
to prevent faulty initial operation and 
"hot” starts. 

The compact, lightweight units are 
self-contained and may be used in the 
shop or in the 6eld. 'They come in sta- 
tionary, skid, trailer or caster-mounted 
models. 

Consolidated says that the units fea- 
ture unbreakable, jointless and rustproof 
resistor grids and rumedized, sealed in- 
struments and switches. 

Consolidated Diesel Electric Corp., 
Stamford, Conn. 

Adjustable Speed Drive 
Provides Stepless Control 

A new adjustable speed drive can be 
fitted with various types of easily ap- 
plied controls, from an alternating-cur- 
rent power source, providing stepless 
speed control for a large number of 
special process requirements, the manu- 
facturer says. 

Dynaspede Coupling is a stationary- 
field liquid-cooled eddy-current device 
having no rotating electrical compon- 
ents and thus providing maintenance 
economies. 

The liquid cooling feature allows 
wide speed range at constant or reduced 
torque and, under certain conditions, 
constant horsepower. 

Dynamatic Division, Eaton Manu- 
facturing Co., Kenosha, Wis. 


Semi-Automatic Lathe 
Makes Wheels Fast 

A complete landing gear wheel, ex- 
cept for the hub, is machined in one 
operation by a special semi-automatic 
lathe that can take wheels up to 18 
in. in diameter. F)oor-to-floor time 
for a 14-in. wheel is given as less than 
a minute. 

Wheel is chucked in a special hy- 
draulic cliuck; then a tracing slide 
quickly advances to the tuming post- 
ition and contours the wheel’s outside 
diameter and flange. Then tire over- 
head slide and two other tools ma- 
chine both surfaces and simultaneously 
knurl the flange. 

Morey Machinery Co., Inc., 383 
Lafayette St.. New York 3, N. Y. 


ALSO ON THE MARKET 


Shuttle Exture finish-reams 1,200 rocker 
arms an hour, maker reports. Device b 
mounted on a Michigan Standard Hy- 
dro 5 and has ^vn stations. IntCT- 
changeable nesting plates for any shape 
or size rocket arm will fit fixture, it is 
stated. Arms arc ejected automatically 
on completion into tote pans. Finish 
is betneen 20 and 30 micro-inches,— 
Michigan Drill Head Co., P.O. Box 
4643, Detroit 34. 

Plastik-Tul is a viscous metal-filled plas- 
tic material that can be molded to con- 
form to models or patterns and hard- 
ened for production of jigs, fixtures, 
plugs, gages, forming dies, and the like. 
It may be drilled, tapped, sawed or 
otherwise worked with ordinary metal- 
working took. Type 100 is viscous and 
is used with a putty knife; Type 200 b 
fluid for pouring into a form— Industrial 
Development & Manufacturing Corp., 
Needham, Mass. 

Koil Kiadles supply a loop of material 
up to 32-in, wide and 60-in. diameter 
to punch presses, shears, roll-forming 
equipment, slitters and similar ma- 
chines. Devices will operate intermit- 
tently or continuously, using Vatiloop 
control. Guide plates center stock on 
power-driven rolls.— Benchmaster Man- 
ufacturing Co., 1835 W, Rosccrans 
Avc., Gardena, Calif. 

Up to 100 circuits can be opened in- 
stantaneously on a non-shortening basis 
using explosive disconnect that will in- 
corporate a 3-sec. time delay, if de- 
sired, the manufacturers says. Unit can 
be reconnected, reloaded and used 
through several cycles. Item is inte- 
grated with body of a standard electric 
plug and receptacle.- Beckman & Whit- 
ley, Inc,, 906 E. San Carlos Ave., San 
Carlos, Calif. 
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ADAMS-RITE 


BUILDS THE BEST GALLEY 
AND LAVATORY HARDWARE 




COCKPIT 
VIEWPOINT 


By Capt. Robson 


What’s Your Heading 

In tlic last fcsv months there lias been a rash of new ideas aimed at 
sim|3lifying cockpit instrumentation— universally admitted as being a lough 
job. Some new gadgets have been announced, new groupings arranged and 
a few old devices teinodelcd, all with the intended purpose of making it 
easier to steer our aircraft from place to place. 

There are, of course, as many opinions on this subject as there are people, 
and foolish indeed is the man who becomes involved in it if he doesn’t 
have to. Numerous hard-working organizations have tried for years— without 
co^lete success— to settle the many issues in this field. 

There is howev'er. a common, and somewliat disturbing fault to be 
found with all this new work. It is the continued lack of emphasis on 
direction indication. 

W'ithout quarreling with the need for clocks, the ADF, ILS and assorted 
gages, it still is a fact that the one bit of information most dear to a pilot’s 
heart is, “Which way am 1 going?” As it stands now this knowledge is so 
lost in a welter of confusion that one can just barely tell north from south. 

► Cross-Pointer Problem— It used to be that a man-sized directional gyro 
stood front and center on the panel for all to see. This was back in the 
days when “turn right” and "turn left” information was obtained via the 
earphones. Witli the advent of the electronic cross-pointers, it seemed 
that everyone promptly forgot that the pilot might still like to know his 
direction. 

Watching a pilot new to ILS trying to chase the needles down the 
approacli path is a good illustration of the problem. He liasn’t realized yet 
that the cross-pointers ate merely a visual substitute for the old “earphone 
information” and should be used in the same way. 

The important thing is to establish a line of position-a constant heading 
which will hold the desired course, 

► Likes Big Gyro— Regardless of how "ultimate” some of the new gadgets 
may seem, it still is a fact that the successful instrument pilot nails down 
his heading, with only occasional reference to the ILS, prior to the outer 
marker and from there on he steers his known heading- As a matter of fact, 
tire ILS can be turned off at the outer marker and, if the heading has been 
correctly established, the approach will work out fine. 

Instead of the skimpy miniaturized and camouflaged toys we are using 
now, many pilots advocate a return to the giant size. Tire five-inch, air- 
driven direcbonal gyro that was in more general use a decade ago is still 

A direction indicator should show accurately i deg. changes, instead of 
the present 2i deg. estimate. And it should have instantaneous action— 
none of this slopping around for several minutes after each turn while the 
swings are averaged out. It should be easily readable too, and the rotation 
kept in the natural direction. 

► Direction Important— It even is important that this instrument look 
different than others. To allow any confusion, to take any chance that the 
indicator can be overlooked is psychologically wrong. The set of the nose 
should at all times fairly shout its direction to the pilot so that, like it or 
not, he is always conscious of it. 

Besides instrument approach use, there ate other reasons for accurate 
information on direction. Terminal area traffic lanes get ever nanowet and 
radar controllers expect aircraft to fly precise tracks. Even in cruising there 
is a definite economic advantage. A constant heading, especially on the 
long nonstops, saves many air miles of travel. In brief, direction is alwavs 
important— let's treat it accordingly. 
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The D-489 MUIRHEAD-PAMETRADA WAVE ANALYSER 
You may examine this instrument at the I.R.E. Show 
Booth No. 490, New York, March 21-24, 1955, 
and discuss its applications with our engineers. 


Aircraft designers will be quick to appreciate the advantages of an instrument which can trace the source 
of mechanical vibrations quickly and conveniently, for it is on the elimination of such vibrations that 
passenger comfort and safely depends. The Muirhead-Pametrada Wave Analyser has been specifically 
designed for this purpose, and with its aid measurements of amplitude and frequency of the most 
comple.K vibration can be made at any frequency between I9c s and 2lkc,s. An additional unit extends 
the useful range down to 2c s. 

FEATURES 

Operates as a tuned band-pass filter — net on the heterodyne 
principle. 

Frequency accuracy i over most of range. 

High selectivity characteristic for greatest discrimination 
against adjacent frequencies. 

l/3rd octave filter characteristic for noise measurement or 
rapid localization of principal vibration components. 

Band-pass characteristic for measurements when frequency 
is fluctuating, 

Can be used for airborne tests on a 400c/s supply: normally 
operates from I lOV, 60c/s. 

MUIRHEAD & CO. LIMITED ■ BECKENHAM • KENT- ENGLAND 

Sales & Service U.S.A. 

MUIRHEAD INSTRUMENTS INC • 677 FIFTH AVENUE • NEW YORK 22 • N.Y. 
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The Analyser has other aircraft applications apart tVom 
vibration measurements. For instance, it can be used 
to measure spurious frequencies present in an aircraft 
electrical installation, which can cause 
fcrence with radar and radio equipment. 


THIS BROCHURE 


VIBRATION MEASUREMENr 
AND 

WAVEFORM ANALYSIS 

FREE ON REQUEST 



AIR TRANSPORT 


Congress Challenges CAB Feeder Policy 


* Senate Commerce Committee and Boartl member 
Adams support permanent certificates for local lines. 

* But certification of scheduled helicopter ojierations 
meets strong opposition in the aviation subcommittee. 


By Katherine Johnsen 

OpposiKon of Ci\il Aeronautics 
Board and Commerce Dcpartnicnl ap- 
pears to have made little impression 
on congressional committees already 
strongly in favor of pennanent certifi- 
cation of the H local service airlines. 

The opposition testimony was clial- 
Iciiged, rather than digested. Members 
of Senate Commerce Committee vari- 
ously suggested tliat C.AB— in its intent 
to keep the carriers on temporary cer- 
tificates and constantly subject to Board 
review-had a "mother hen” attitude, 
was "too paternalistic," and didn’t want 
to give a "diploma on graduation,” 

Key developments in the certification 
flight were: 

• CAB member Joseph Adams took 
clcar-cut issue with the Board's three- 
member majority— Chan Gurney, Josh 
Lee and Hainar Denny— and supported 
legislation directing permanent certifi- 
cation of the local Tines. "It is time for 
us to recognize that these carriers are 
here to stav, just as the smaller com- 
munities which they serve are here to 
stay,” Adams testified. 

• Rep. Carl Hinshaw launched a drive 
to include lielicopter services in per- 
manent certification legislation for local 
carriers but met outspoken opposition 
in hearings before the Seoatc Com- 
merce Committee. 

Legislation introduced by Hinshaw 
would give permanent certification to 
helicopter services whose temporary 
certificates had been renewed once: 

The appeal of C. M. Belinn. presi- 
dent of Los .Angeles Airways, a heli- 
copter service, received this obsers’ation 
from Sen. Mike Monmney, chairman of 
the aviation subcommittee: "We arc 
not ready . . . without greater experi- 
ence in passenger traffic than has been 
shown ... to include (helicopter ser- 
vices) into automatic certification for 

^ "Wc feel the problem is different 
in serving a metropolitan area . . - 
than it is to filling in the continental 
gaps in our airline map. 

“I think you would be asking us to 
do the impossible ... if you would 
expect us to try to get permanent cer- 


tification for a company (Los Angeles 
.Airwavs) tliat br^an flying passengers 
onlv in Noi’embor of last year. I would 
not try to support such a proposal.” 

• Commerce Department Undersecre- 
tary Walter Williams, who joined CAB's 
majority in opposing permanent certifi- 
cation legislahon, disclosed that his 
department originally had taken a dif- 
ferent postion in discussions with the 
Budget Bureau. 

Commerce had proposed legislation 
authorizing permanent certificates for 
local lines with a proviso setting an end 
date for subsidy pavinents, Williams 
said. 

► ‘Matter of Semantics’-Monroncy 
suggested that the opposition and sup- 
port for permanent certification could 
be boiled down to "a matter of seman- 

Two points are unanimous, he ob- 
served: Local service is a permanent 
part of the air transport network; there 
should be "flexibility” in altering exist- 
ing local routes. 

Monroney summed up the conflict 
this way: 

• CAB feels that it must have author- 
ity to review certification periodically 
to revise and perfect airline routes. 

• Members of Congress feel that the 
1938 Civil Aeronautics Act-granting 
the Board authority to alter, amend and 
suspend routes— is sufficient. In addi- 
tion. Monroney observed, legislation 


Gurney Replies 

CAB member Chan Goraey told 
the House Commerce Committee 
“there are three or four local service 
caniers, maybe live, tliat could be cer- 
tificated permanently in the next year 

Gurney was replying to a complaint 
bv Rep, Catl Hinshaw that the Bonrd 
so far has "shown no inclination to 
give pcraiancnt certificates” to feeders, 
tfinshaw predicted that Congicss wottid 
not orrly overwhelmingly pass pernia- 

rt would os'Crw-helitiinglv pass it over a 
possible Pnrsidcntral veto. 


proposed by Sen. Wanen Magnuson, 
cliairtnan of the full Commerce Com- 
mittee. would explicitly give CAB au- 
tliorits to reserve from pennanent cer- 
tification "tliosc intcnncdiiitc points 
sihich have o\er a reasonable period of 
time, generated insufficient traffic and 
icscnucs to reimburse ... for direct 
costs and a reasonable share of indirect 
costs. . . ." 

► ‘Not So Clear’— CAB’.s general counsel 
E. T. Nunneley reported that CAB in- 
terpreted the 1938 act as giving it au- 
thorits' to deal with “points." But 
the act, he said, "is not so clear” as 
to the Board’s authority to revoke or 
alter "entire route segments” on a car- 

Adains said "it is likely” that local 
serx'ice airlines still will be going through 
periods of temporary certification 20 
years from now if the Board's policy is 
not changed. 

Points stressed by Adams in challeng- 
ing the majority Board opinion were; 

• "Some of the claimed benefits of per- 
manent certification are conjectural (as 
stated bv the Board majority); but my 
grounds for urging permanent certifica- 
tion are simply tfoit it is time wc rec- 
ognized the necessity for an indefinite 
continuance of the services reiidetcd by 
these carriers— whether or not perma- 
nent certification will be a means of 
bringing about a long list of immediate 
and far-rcacliing benefits." 

• However. "I am also convinced that 
the alleged calamitous results which will 
follow pennanent certification, claimed 
bv those who oppose it, arc also highly 
conjectural, and nave been emphasized 
out of all proportion. The claimed stul- 
tifying effect on the ambitions of these 
carriers to do a good and efficient job, 
to increase traffic and revenues and to 
cut costs are most doubtful, and highly 
theoretical. 

"In .supporting the validity of these 
and other claims that permanent cer- 
tification would destroy initiative, raise 
costs and the like, the majority is com- 
pletelv overlooking ... the power and 
the dut\- of the Board to see to it, in 
our mail pav decisions, that inefficien- 
cies of this tvpc just don’t happen— and 
that if thev do we have a duty to make 
sure that the federal government doesn’t 
17a\’ for them. 

"W'c ha\c this duty riglit now rela- 
tive to all our earriers. Wc have this 
dutv as to out carriers whether they arc 
Ijcrmanent or temporary certificated.” 

► Differing Views— Adams said the 20% 
increase in business that the local lines 


AVIATION WEEK, Morch 7, 




accomplished in 1954 over the preced- 
ing year could be recognized by tlie 
enactment of pennanent certification 
legislation. 

But Gumey had a different interpre- 
tation: “This demonstrates . . . that 
permanent certification is unnecessary 
to the carriers in their striving tovsnrds 
the goal of economic self-sufficiency." 

Gurney added; "Just as permanent 
certification would have a softening in- 
fluence on the carriers thcmsch-es, so 
could the fact that the U. S. gosemment 
has undertalccn in effect permanently 
to make up their deficits constitute an 
open invitation to all those with whom 
the local sersice carriers do business to 
raise their prices for goods and services. 
The bargaining power of the local serv- 
ice lines to hold down their costs would 
be largely emasculated.” 

The Board’s other three points of op- 
position, Gumey summarized as: 

• "It would make more difficult the 
improvement of the route systems. . . . 

• "It would saddle the government with 
an annual subsidy bill of over $20 mil- 
lion for the indefinite future.” 

• The "proportion of subsidy to total 
tes enucs is still too high— an average of 
47%— to warrant permanent certifica- 
tion to all carriers in the group.” 

Cairo Plans Heliport 

(,\fcCra«-HiJI World News) 

Cairo, Egypt— A central air terminal, 
with a rooftop heliport to speed travel 
to and from tlie airport, is to be built 
in Cairo by the Ministry of Municipal 
and Rural Affairs. 

A $450,000 loan will be used to put 
up tire structure, which will house the 
Egyptian Civil Aviation Department, 
aviation industry offices, tourist agencies, 
and telegraph office and stores. Vehicle 
parking space will be in the basement. 


Red Airlines Undercut 
lATA Rates in Austria 

(McGraw-Hill World News) 

Vienna— Soviet-dominated Czecho- 

slovakian Air Lines (CSA) and the new 
East German Lufthansa are taking 
freight and passenger business away 
from western air carriers in Austria by 
charging cutratc fares and ignoring cus- 
toms and import rules. 

Informed observers here expect the 
Czech and East German carriers to be- 
come the most active commercial air- 
lines in this country. 

► Soviet Support— Both are operating in 
Austria without the government's per- 
mission. They were able to ignore this 
formality because of support from Rus- 
sia through the Soviet state transport 
agency Juschwnestrans, with assistance 
from the Red air force and army. 

But the official Austrian travel bu- 
reau acts as agent for the two airlines 
and receives commissions on all sales. 

► Lufthansa Freight— East Germany's 
Lufthansa started operating into Aus- 
tria this year, airlifting optica! and 
mechanical goods to Vocsiau air base in 
the Soviet occupation zone. They were 
brought for resale in the Communist re- 
tail outlet system in Austria or for re- 
export to western and eastern countries. 

Reliable sources report these flights 
will be intensified at rates below those 
charged by western airlines. This is pos- 
sible because East Germany, like all 
countries behind the Iron Curtain, docs 
not observe tariff minimums set by In- 
ternational Air Transport Assn. 

Actual freight cost is cut below the 
listed rate because transportation 
charges can be made in East German 
marks. 

Artificiai monetary value of the 
Red mark is 2.4 for each U.S. dollar, 



compared with the official exchange rate 
of 4.2 West German marks for $1. But 
often up to six East marks are paid in 
Berlin for one West, witli a correspond- 
ing good rate for dollars, 

► CSA Passengers— Czechoslovakia’s 

CSA is operating under identical condi- 
tions. The airline now is increasing its 
passenger business by charging low rates 
for roundtrips to the East German 
Leipzig spring fair. 

If the flight fee is paid here in schil- 
lings, the charge is equal to about 
$42. ?1. From East Berlin, the official 
fare is 97 marks ($40.41). But this can 
be cut e\’en more by a well-informed 
and scheming passenger with contacts 
in East Germany. 

Since lATA rules are not observed, 
this involves only simple bargaining. 

Johnson Cites Future 
In Airline Management 

Future of the air transport industry 
will depend largely on maintaining 
capable airline managements, accord- 
ing to Earl D. Johnson, president of 
Air Transport Assn. 

Prospective members of airline man- 
agement must not only be as good as 
present management, they base to be 
better managers in order to succeed, 
Johnson said in receiving the University 
of Denver Aeronautic School’s annual 
achies'cment award in mid-February. 

► Future Needs-Jolmson emphasized 
that today’s pioneers in airline oper- 
ation have made great strides, and 
that future leaders must pick up where 
they left off. It is not enough that the 
rising generation of airline managers 
be as competent as their counterparts 
of yesterday, Johnson said, but that 
they bring with tliem and apply new 
knowledge, skills and techniques. 

'I'hc ATA president claimed "the 
greatest ill which any industry— par- 
ticularly. a transportation industry— can 
bring upon itself is to tolerate man- 
agements which har e become stagnant, 
whicli cannot cope with new conditions 
—which lire not capable of creating new 
conditions, learning new knowledge and 
formulating new techniques.” Fot- 
tiniatclv. Jehnson said, airline manage- 
ments appreciate tliat a major solution 
to the problem is to recruit good young 
people and desdop their managerial 
capacitics- 

► Sound Policy— Another major problem 
confronting the airline industry, John- 
son said, IS the need for a sound na- 
tional air transport policv, soundly 
conceived and soundly implemented. 

With such policy, he continued, "I 
am sure the airlines have the ingenuity 
to solve the serious problem of raising 
in excess of $1 billion for the next dec- 
ade for equipment replacement and 
fleet expansion.” 
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Comet Buyers Switeh to DC-7C, 1449 


1V-0 trans-Padfic aii carriers. Japi 



land Cutnets. 

'Their statements followed govemnicnt 
approval in Btibiiii of British Overseas 
Airwavs Corp.'s plans to purchase 10 
Douglas DC-7s at a cost of $36 million. 
But BOAC will keep its order for Comet 
2s and 3s on the books and probably 
increase it bom 17 to 20. 

with Douglas Aircraft Co. for two long- 
range DC-7Cs to replace Comet 3s now- 
on order. But the Japanese airline would 
forfeit a dmvn payment of SI million 
if it canceled its Comet orders, 

"We want the DC-7C.” one official 
said. "However. $1 million is a lot of 
money tnlosc." 

Japan's Rag airline must decide this 
moiitli what action will be taken, he re- 
ported. A representative of de Havilland 
Aircraft Co. now is in Tokyo to confer 
with I.\I. over the proposed cancelations. 


The trans-Pacific carrier originally or- 

to the 3 last year after deliveries were 
delased when the ^ jet airliners were 

invut^ab'ons. 

Meanwhile, Qantas reported it does 
not plan to renew the Comet 2 orders 

British Con'imonwealth Pacific Airlines 
and canceled shortly after the two cai- 



Lockhecd Snpa Constellations would 
cope with all foreseeable needs until at 
least 1958 or 1959. If Lockheed Air- 
craft Corp-’s new turboprop-powered 
14-49 proses a success, Qantas probably 
will buy a number of the transports to 
replace the present fleet- 

Biit Qantas mav be forced to order 
sonic Comet 3s if Pan American World 
Airways keeps its oidcrs for the new se- 
ries on the books and places them nn 
trans-Pacific routes. Reliable sources said 
this would be a move to avoid political 


North Central Gets 
Delroit-Chieago Route 

North Ctntrnl .Airlines has been 
selected to operate local service be- 
twe-cn Detroit and Chicago by the 
Civil Aeronautics Board- Tire local 
service carrier plans to inaugurate the 
itew service May 1, 

II- N. Can. North Ceirtral presi- 
dent, predicts that acquisition of the 
route will make his airline "by far the 
largest local carrier in terms of passen- 
ger, mail and express rolunie." (See 
editorial p. 82.) 

► Former American Route— Tire route 
involves service between Chicago artd 
Detroit via the intennediate points of 
South Bend, Ind., and Kalamazoo, 
Battle Creek, Jackson and Ann Arbor, 
Mich.-i>art of .\titttie:tn .Airlines' 
Route 7. American is suspended at 
these intermediate points while Nortlr 
Central serves them, but nill corrtirtuc 
tlrrough-scA’icc betweerr Detroit aird 

North Central was chosen over 
Ozark Air Litres and Lake Ccrrtral .Air- 

report issued Inst Nosember. Both 
Ozitrk and Lake Central objected to 
the decision, but the C-AB li.ts decided 
It) make it final. 

► Tliiec Iractors— The nrajority decision 
b.rses the choice of North Cctrtral on 
three factors; 

• North Central will be able to insti- 
tute sCAtcc ntort pronrptlr. 

• ScA’icc can be operated by North 
Central at the lea.st cost to the govetn- 
riicirt and tit the carrier. 

• The route integrates best with North 
Central's srstem. 

The Board foutrd that North Central 
is in a superior position to inaugurate 
service over the route. In coitrpariiig 
the carrier with Lake Central, the 
Board points out that as of Dec. 51, 
1954, Lake Centra! has a net worth of 
$11,129, while North Central's net 
worth was $750,582, Negative svork- 
ing capital of Lake Central for the pe- 
riod was $368,529 while North Cen- 
tral's was $26,453— an improvement 
from the $780,869 in negative working 
capital on Mat- 31. 1954. 

Lake Central is financially able to 

E erform the scA’ice, the majority says, 
ut its relative weakness would interfere 
nnth inauguration of senice, 

► ftiblic Interest Factor— North Cen- 
tral already seA'cs Detroit and Chicago 
in its system and has facilities at these 
points. Both Ozark and Lake Central 
would' have to establish facilities .it 
Detroit and expand their Chicago fa- 
in weighing the various contentions 
of the three carricA, the C.AB major- 
ity has found that "the broader public 


interest in this case lies in the choice 
i)f North Central.” 

C.AB member Joseph P. -Adams 
;i|tccs with the majority that the route 
should be integrated into the system of 
a local scA'ice carrier, but he would give 
the route to Lake Ccnttal .Airlines. 

► Adams’ .Argument— Adams points out 
that the area scA'cd bv Lake Central's 
system has a total popoiation of more 
than 19 million. He feels that Lake 
Central's financial weakness is due to 
an inferior route structure rather than 
to operating deficiencies or a lack of 
potential and that the Board should 
take any opportunity to improve it. 

The public interest requires CAB 
;ittcntion to the strengthening of Lake 
Central's route structure, according to 
Adams. "Without such strengthening,” 
he savs, "the carrier’s dependence upon 
subsidy mail pay support will undoubt- 
edly continue to increase and the 
majority’s decision here may well, there- 
fore, be the first step toward Lake Cen- 
tral’s disappearance from our local air 

Adams finds tliat the advantages 
cited bs' the majority in support of their 
selection of North Central do not sup- 
port their decision- He savs that either 
Lake Central or North Central could 
provide the scA'icc adequately and with 
little or no subsidy, and that tlie route 
would fit into the system of cither car- 

► ‘PrcscA'ing ScAice'— "The principal 
and only significant differences, as I 
sec them, between the applications of 


the two e.irriets," says Adams, “arc the 
nuicii greater present need for the route 
in the case of lake Central, and its 
relative lack of opportunity to acquire 
high density route mileage elsewhere 
if denied this route. 

“In refusing to recognize and act 
upon lake Central's greater need for 
tlie route, the niajotih- is ignoring a 
principle vvliicli has been applied with 
beneficial results over a period of 1 3 
years in the best interests of prcscA'ing 
not only tlic weaker of hvo carriers, but 
much more iinport.mtly, presCA'ing the 
sCAice of that canicr to the traveling 

Board Approves New 
TWA-Ethiopia Pact 

Continued operation of Etliiopian 
Air Lines by Trans World Airlines has 
])ccn approved by tlie Civil .Aeronautics 
Board in an order extending the cur- 
rent authorization. 

The original agreement between 
TWA and the Imperial Ethiopian gov- 
ernment was approved by the Board in 
1948, It provided for operation of the 
Ethiopian air line by the U. S. carrier 
througli the general manager, a TWA 
appointee. 

The new agreement is substantially 
similar, but it omits a stock purchase 
privilege Trans World never has exer- 
cised and drops a TWA right of ap- 
pointment of two directors on the 
Ethiopian board. 
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Private, Business 

Pris'iitc and coqwratc-on’ncd aircraft 
ill 195i flew 8.5 million hours. 75% 
of all U. S. nonmilita:>- flying and a 
4% increase over 1952. the Civil Aero- 
nautics Administration reported last 
week. 

CAA's prediction for 1954. when 
statistics are completed a year from now; 
8.7 million hours, for a further gain of 
nearly 3%. 

► Business Hying Leads— Most impres- 
sii'c record in general aviation is that of 
business flying, which accounted for 
42% of all civii aircraft time outside of 
the scheduled airlines. In 1954, it is 
estimated business missions accounted 
for 5.9 million hours or 44% of the 
total. 

CAA's 1955 statistical study, “The 
•Airplane at Work for Business and In- 
dustry,” is the seventh prepared by the 
•Agency for Market Research and Safeh' 
Investigation Projects. Collected from 
questionnaires sent to registered plane 
owners more than a year ago, the figures 
apjKar about a year late, but include 
estimate.s for the preceding 12-month 

One interesting fact in this year's 81- 
page booklet is that about a third of 
the aircraft in civil use. outside of the 
airlines, were built during the 1946 
postwar boom- 

Nearlv all are two-placc trainers built 
for the flight schools that catered to G1 
trainees. 

The trainine aircraft arc not being re- 
placed but eignt out of 10 small planes 
now are in the 4- or 5-placc category. 

More than half of the 1950-55 pro- 
duction models arc used primarily in 
business transportation and arc not for 

►Copter Exports— CAA's new report 
also contains the first official figures on 
use of the helicopter in general ar’iation. 
Helicopter production for nonmilitan’ 
use has been modest, exceeding 100 
only in 1955 and 1954. Most of the 
helicopters have been exported. Out of 
total jjroduction of 490 units for civil 
use that were built between 1946 and 
1955, 314 or 65% were sent to other 
countries. 

In 1953. there were 150 certificated 
general aviation helicopters in the con- 
tinental U.S., not including those used 
by a'rtificatcd carriers. Several of the 
130 were flonm by the manufacturers 
for test and experimental work. 

► High Usage-High initial and Merat- 
ing costs for helicopters are reflected 
ill the flying hours per aircraft, averag- 
ing 275 hours a year for each machine, 
highest of any type. Almo.st hr o-tliirds 
of the total flying time was for pipe 
and power line patrol, surveving. map- 
ping. oil and mineral praspccting and 
similar mis.sions. 


Flying Gains 4% 

Average utilization in tliis field was 
557 hoots. 

A number of lielicopters were used 
almost exclusi' clv in patrol, survey and 
otlicr indu.strial flying with an annual 
use ranging from 500 to 900 hours. 

► Classifications— The CAA study con- 
tains classifications of aircraft according 
to major usage, size, hours flown and 
year of iiianuficturc. 

Highlights: 

• Between 1946 and 1955 business fly- 
ing hours increased 5.4 times to 3.6 
million hours and 499 million aircraft 

• Aerial application required 722.500 
hours, same .as the combined res’cnuc 
operations of American Airlines and 
Eastern Air Lines. 

• Passenger and cargo transportation for 
liite in general ar iation aircraft dropped 
18% in 1955. from 705.000 hours to 
574.000 hours. 

• Instructional flying totaled 1.2 mil- 
lion liouts, whicfi was a 17% decline 
from 1952. 

• Pleasure flying showed its first inaease 
since 1949, totaling 1.8 million hours 
compared with 1.6 million in 3952. 

• In 1953, a total of 18,220 general 
as'iation aircraft were used primarily in 
business transportation not for hire. 
Companies owned 9,470 of these 
planes, individuals owned 8,570 and 
gos'crnment agencies owned 180. 

• Half of the general aviation aircraft 


that were flown in 1953 logged less than 
100 lioucs in the year. 

• The average general aviation aircraft 
flew 140 hours, 17,100 aircraft miles 
and used a total of 2,700 gallons of 

Colonial Free of EAL 
Control: Examiner 

Eastern Air Lines' control of Colonial 
Airlines has terminated, according to 
the findings of Ci\'il .Aeronautics Board 
examiner Edward T. Stodola, 

"This conclusion." Stodola said, "is 
supported not only by a clear preponder- 
ance of proof: the csidcncc in support 
thereof, as a matter of clear facL is 
truly oscnr’hclming." 

► Shares Disposed of— Originally, 110.- 
524 sliates of Colonial stock were under 
Eastern's influence or control. Of tlicsc. 
all but 4.555 shares were found to have 
been disposed of at tlic close of the 
record in tlic rase. .A voting trust has 
been established for 2.600 of these 

Stodola concluded that “except for 
1,955 shares, or less than 4/lOths of 
1% of a total outstanding stock of 
Colonial, ail of the so-called orbit 
stock which was the principal Eisis for 
the finding of control . . . has been sold 
or otherwise transferred from its orbit 
owners.” 

"There is no es idcncc,” he said, "that 
any of the shares sold by the orbit 
stockholders were purchased bv persons 



Love Field-Dallas Plans Modern Terminal 


A moring sidewalk tliat will transport pas- 
sengers from terminal to plane loading gates 
will be among tlie liighlights of the new 
terminal being planned for Love Field at 
Dallas, A scale model of the $5-million 


facilit}' is pictiircd. Constructfort will start 
this year. The tlircc loading "fingers" will 
kas-e space for 20 Dougbs DC-7s and can 
be csixinded. CAA control tower will be 
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or firms under control in any way by 
Eastern Air Lines.” 

► National's Claim— Eastern employes 
or their relatives own 4,795 shares of 
Colonial stock. But the report said 
none of these employes are under the 
influence or control of the company. 

National Airlines has claimed that 
large blocks of Colonial stock arc under 
tlic control of Eastern througli sarious 
agents. Stodola could find no support 
for this claim. 

He said relations between Eastern 
and Colonial managements since the 
merger was turned down and the in- 
vestigation started last year have been 
proper and independent. 

Sigmund Janas is found by examiner 
Stodola to be "completely out of the 
Colonial picture." 


SHORTLINES 


► Air India International is expected 
to extend its Calcutta-Hong Kong ser- 
vice to Tokyo under the final draft of 
terms of an air agreement between 
India and Japan. 

► Compania Mexicana de Aviacion, Pan 
American World Airways' Mexican 
afiiliatc. has been authorized to reduce 
its air fares between Mexico City and 
Los Angeles by Mexico’s Ministry of 
Communications. Reduction permits 
a roundtrip excursion fare of $150. 

► KLM Royal Dutch Airlines has re- 
leased a film, "Meet the People.” which 
describes the importance of each em- 
plove’s role in operating a world-wide 
airline system. 

► Mohawk Airlines has opened a new 
service to Westchester County (N. Y.) 
airport. Stop at Wcstclicstcr is made 
on Fliglit 81 from Newark to Buffalo 
and on return Might 88. Other flights 
connect with 88. 

► Southern Airways January rassenger 
traffic increased 36% over the same 
period last year. Passengers boarded 
were 12,372 m Jamiarv, compared with 
8,310 in January 1954. 

► Trans World Airlines showed a 10% 
increase in passenger traffic Inst month 
over the volume For Irebniary 1954. 

► United Ait Lines predicts the greatest 
surge of spring pleasure travel in its 
history, UAL is offering a selection of 
packaged trips to the Rocky Mountain 
area, California and Hawaii. 

► Ccntial Airlines’ revenue passenger 
traffic in January was up 11% over De- 
cember and up 148% over January 


1954. Rexenue passenger-miles in- 
creased 170% in the past >xar. 

► United Air Lines had its best January 
traffic record in history, flying 290,541, • 
000 rcs'cnuc passenger-miles, 2,738,000 
freight ton-miles. 2,085,000 mail-ton 
miles and 898,000 express ton-miles. 

Nonsked Groups Fail 
To Agree on Merger 

Renewed merger negotiations be- 
tween tlic two organizations of non- 
scheduled airlines— Aircoach Transport 
Assn, and Independent Military Air 
Transport Assn.— collapsed last week 
after two months of discussion. 

lliis was the second unsuccessful 
effort in less than two years to get the 
two groups together for single represen- 
tation of their segment of Hie industry. 

Future prospects of an ACTA- 
IMATA agreement are not bright, 
according to transport observers, who 
predicted little chance of success for 
the latest attempt to consolidate. 
Spokesmen for each of the independent 
associations refused to comment as to 
w'hv the negotiations broke down. 

► Control Split— Last week’s meeting 
of the merger committeo, appointed 
bv the two groups to work out an agree- 
ment. end^ without results. An all- 
dav conference failed to resolve the 
differences encomitcred and tlie work- 
ing committee disbanded. 

Major problem splitting the groups 
was reported to be disagreement as to 
an organizational setup. 

The impasse that developed, obser- 
vers said, centered over whether ACT-A 
president Hamlin B- Johnston or 
IM.ATA president Ramsey Potts would 
head a new association. Each side 
apparently insisted that their man take 
fop spot, whicli completely upset a 
tentative plan prex’iously agreed upon 
whereby the two incumbents would 
be on a par with equal responsibilities 
as general manager and general counsel. 

Capital Reports Higher 
Net Profits, Revenues 

Capital .Airlines earned a net profit in 
1954 of Si. 746,759 from total operating 
revenues of $48,136,745. President 
James H. Cannichacl reported. This 
compares with net income of $1,652,- 
289 on operating revenues of $45,580,- 
524 in 1955, 

Net for both scars was equal to $2.10 
per common share. There were 851,450 
shares of common stock outstanding at 
the end of 1954, against 787,978 shares 
at the end of 1953, Carmichael said. 
The additional shares were issued as a 
5% stock dividend in December 1954. 

Included in the 1954 net earnings 


was a non-rccntting net gain of $454,- 
774 from the sale of operating equip- 

Highlights of Capital’s 1954 report 
included: 

• Gross revcmies increased $2,556,221 
CA’cr the preceding year, 

• Operating expenses were $45,738,544. 
compared with $42,502,051 in 1955. 
Cost of each axuilable tnn-inilc flown 
dropped to 24.2 cents or 5% less than 
the 1955 cost of 25.5 cents per ton- 

• Passenger revenues increased 7.2% to 
$44,280,868 with the company flying 
2,426,961 passengers a total of 765,- 
240,459 piisscngcr-milcs. 

Capitals total assets were $24,992,- 
178, an increase of $5,127,472 over 
1955, Earned surplus as of Dec. 31, 
1954. amounted to $4,989,046 after 
transfer of $742,555 to permanent cap- 
ital for the 5% stock dividend. 


CAB ORDERS 


(Feb. 17-25) 

GRANTED: 

Western Air Lines authority to contii 
after Mar. 51 temporary suspension of 
rect service behvecn Rapid City, S. D., : 
Sheridan, Wyo. 


U.S. 

Japan Air Lines application to operate 
one roundtrip flight bs:tsvccn Tokvo and 
Sao Paulo, Brazil, via San Francisco and 
Neiv Orleans svith certain restrictions. 

West Coast Airlines temporary exemp- 
tion to operate one tomidtrip nonstop 
flight between Pasco-Kennewick-Richland 
and Spokane, Wash. 

Mohawk Airlines tem 
until Feb. 24. 1956. tc 
N. y., with ecitaiii re: 


:mpoiaiy cxempti 


APPROVED: 

and Allegheny Airlines and various other 
carriers. 


AMENDED: 

United Air Lines certificate 
The Dalles, Ore., as a point on 
DISMISSED: 

Flying Tiger Line’s appUcatic 
three os'Crseas fliglits at the re 


DENIED: 

Midct Aviation Corp.'s petition to recon- 
sider a Board order granting National .Air- 
lines leave to intervene in Midet's certificate 
renewal case. 

Caribbean-Allantic Airlines application to 
operate between Trujillo, Dominican Re- 
public. and Port-au-Prince, Haiti, during the 

Transocean .Air Lines application to oper- 
ate one flight from Munich, Germany, to 
New York City. 
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WANTED 

Design and Process Engineers 
for Aeronautical Controls 

HoBtywtll'i AtrMaulical Difision is expanding— creasing new and 
unusual opportunities for trained engineers with the world’s largest 
control manufaaurer. Honeywell Aero specializes in four vita! areas of 
air-borne control systems: 


I. Auloptlolt ond Don 


pUots 


2. Aif-borne InOrumantollsn-Honcy 

fsciUKC of electtonic fuel gigo s;stems-i 
types of military aircraft— plus every tyf 


4. Ersgina Confrolt— As the leader in piston alters 


Honeywell 


Aeronautical Division 


Positions Open 

Design Engineers — Gyros —New concepts in gyro design now 
in out research group requite new design teams to develop and 
produce. Excellent oppoctunities for engineers with experience in 
design of gyros, accelerometers, magnetic pickoffs, spin motors 
and other electro-mechanical devices. 

System Engineers — Autopilot — Additional flight control 
projects offer design and supervisory opportunities for experienced 
analysts and designers on components such as mach sensors, 
altitude controllers, hydraulic servos, velocity generators and for 
complete autopilot systems. 

Insirumentotion Engineers— New commitments require 
additional experienced designers for transistorized fuel gages, 
thermistor switches, pressure ratio indicators and exhaust gas 

Process Engineers — Additional process engineers are needed ro 
devise methods, processes and assembly techniques for economi- 
cal mass production for components and systems mentioned 

These are well paid positions with a secure, diversified company. We will 
pay pur family's moving expenses to Minneapolis. Write today, outlining 
your training and experience, to: C. A. Koepke. Engineering Placement 
Mgr.. Honeytuell. Dept. A W-3-38, Minneapolis 8, Minnesota. 


11 I 


1 Engineering 
I Opportunities in 

I MECHANICAL 


i DESIGN 



GENERAL*^ ELECTRIC 
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Gas Turbine and Controls 
Engineers 

Solar Aircraft Company, in sunny San Diego, California, has 
immediate openings for qualified engineers. Excellent opportu* 
nities for advancement with a secure, aggressive organization in 
a rapidly expanding industry. 


MECHANICAL DESI6K EK6INEER 
Requires BSME degree and five 
years experience in design of gas 
turbines, or similar type ma- 
chines. Must be capable of mak- 
ing layouts of complete parts and 
components, taking into consid- 
eration manufacturing costs, 
weight, stress, mechanics, and 
production problems. 

EAFERIMENTAL ENGINEER 
Must be capable of directing de- 
velopment programs. Test func- 
tioning of parts and completed 
products for the purpose of de- 
veloping and improving them to 
meet design specification require- 
ments. Requires BSME degree, 
five years experience in design 
and test work, and thorough 
knowledge of test equipment and ' 
instruments. 

ELECTROMECHANICAL 
DESIGN ENGINEER 

Requires thorough knowledge of 
hydraulic, pneumatic and electric 
servomechanisms for work on gas 
turbine control systems. Three to 
five years experience in design 
and development of electro- 


mechanical control devices such 
as relays, solenoids, actuators, 
pressure switches, regulators, and 
instruments of aircr^ quality, 
in ENGINE ANALYST 
Responsible position for qualified 
engineer with a strong aero- 
thermo background, familiar with 
turbojet engine cycle analysis and 
capable of determining perform- 
ance parameters at various flight 
speeds and altitudes. Must be 
graduate engineer with a mini- 
mum of three to five years experi- 
ence in aircraft gas turbine field. 
Solar offers outstanding employee 
beneffts, incWing profit shoring, 
low cost group insuronce ar%d 
medical care, free polio insurance 
for self and family, paid luition 
for university night school 
courses, and many others. 






AERODYNAAAIC 

ENGINEERS 

FLIGHT TEST 
ENGINEERS 



DESIGN ENGINEERS 


Vacancy fer 

Mechanical or Aero Engineer 

Salary $7500 to $9000 





M mlllUfy «lrtr«rt. IM rranlm enilrMNst •f 

AIRCRAFT PRODUCTS COMPANY 


FLIGHT REFUELING, INC. 
■cINmora i, M4, 

■ SKILLED 

: PILOTS 

■ ^ AVMLABLE 


ENG^EERING^ANAGEH ^ 






Aeioptysics Development Cerp. 

1452 Fourth St. Sonta Monica, Colii. 
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AVIATION 

ELECTRONICS 

ENGINEERS 



0 '- 


This is it! RCA’s immediate expansion 
program creates exactly the kind of 
permanent positions in which an alert 
engineer can move ahead fast. These 
opportunities hold every attraction a 


professional engineer seeks. Also, for you 
apd your family, there are pleasant 
suburban communities just a short 
distance from RCA’s Camden and 
Moorestown, New Jersey, plants. 


Aviation electronics positions are in the fields of; 


ANALYSIS., . 
OIVfLOPMfNr... 
CISI6N SNCINSCAINS 


Areas ef speciallzolion include: Rodor . . . Analog and 
Digital Computers . . . Missile Guidance . . . Communica- 
tions . . . Servo-MechanUms . . . Shock andVibration 
... Circuitry. .. Remote Control ... Heat Transfer 
. . . Sub-Miniaturization . . . Automatic Flight . . . 
Design for Automation . . .Transistorization. 


You should have a Bachelor or Advanced 
Degree in EE, ME, Mathematics or 
Physics. A minimum of four years’ design 
and development experience with special- 
ized electronic products is desired. 
Managerial positions also open. 


At RCA . . . top laboratory facilities, close 
association with outstanding scientists and 
engineers stimulate creative work. Planned 
advancement programs help you rise pro- 


fessionally and financially. Liberal company- 
paid benefits add to your security. Tuition- 
refund plan for graduate study. Reloca- 
tion assistance available. 


NOW. ..send a complete resume of education and experience to: 


Mr. John R. Wefd, Empleyment Manager 
Dept. B-2C, Radio Ceiperalien ef America 
Camden 2, New Jeriey 



RADIO CORPORATION OF AMERICA 
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SEARCHLIGHT SECTION 



YOUR 
CALLING CARD FOR 
A BRILLIANT FUTURE. 


Bendix Missile Section is a major cor 
missile program--a part of the "new 
expanding program bas many opp< 
personnel: Electronics Engineers, Ely 
Analysts, Project Coordinators, and 






into the opportunities which Bendix can oS 
Dept. M, 401 Bendix Drive, South Bend, I) 


is YOUK FUTURC as promising 

as a HELICOPTER'S^ 


I 


We think the future of the 
limited. Why not moke y 
ing? 

SIKORSKY, pioneer 
needs . > . 




TEST ENGINEERS 
DESIGN ENGINEERS 
DEVELOPMENT ENGINEERS 


to do important work 
growing helicopter He 
commercial reguiremei 
men— oiler excellent c 
professional stature. 
Engineers whose abiliti' 
for these responsible pc 


SIKORSKY AIRCRAFT 





FOR SALE 





76 


ENGINEERS 




THAT CESSNA AIRCRAFT 
COMPANY NOW HAS 


UNDER DEVELOPMENT 


0CDHllJ0ei?tfBES 

NOW BEING TESTED IN FLIGHT 



0 

oMia^aiaiiKm 


IN THE PROTOTYPE STAGE 


AND MANY OTHER INTEREST- 
ING PRO JECTS^IN THE WORKS" 

THIS IS YOUR 
OPPORTUNITY TO 

<aa©cs? 

WITH A GROWING 
COMPANY 




job stability; flyin|t club; and the 
convenience of living within IS min- 
utcs of work in a friendly city. BUT, 
EVEN MORE IMPORTANT, 
Cessna offeiy fertile soil for new 

maximum opportunities in both civil 
and military aviation. You are not 




the doors are 


Open 
for 75 ENGINEERS 


* Airframes 

* Stress & Weights 

* Materials & Laboratory 

* Power Plant Design 

* Power Plont Operation 

* Hydraulics & Controls 

* Electrical, Radio & Instrument 

* Liaison 



MR. A. V. WELSH 
Employment Manager 
P. O. Box 2287 
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SYSTEMS 

ENGINEERS 


APPLIED 

PHYSICISTS 


PERMANENT ASSIGNMENTS 
IN THE FIELD OF 

MILITARY WEAPONS SYSTEMS 

Misftt1«B Reliobility Studies Sonar 

Fire Control Rodor Doto Processing 

REAL CAREER OPPORTUNITIES 

Spring Laborolory . . . oiong wlifa the stabUItr of being part of tbe rapidly 
growing Vitro Corporcrlion of Ajnerica with 5 diyetsined operaiioiu ihrou^h- 


ct West Orange. N. J. 


VITRO LABORATORIES 


962 WAYNE AVE. 


SILVER SPRINC, MD. 


REWARDING 
NEW CAREER 
OPPORTUNITIES 


DESIGNERS 

ir QccMiorits^ Require celiese degree and 


METALLURGISTS 

Ith college d^^^e and mlnlmum^^tl 

VIBRATION ENGINEERS 


Hiii field. A truly unueueT epperhjnity lo build 
Peiirieni uKer ucelleet Mlorres 
Sprlngfletd, Mote. We help you t 
Pieote Mrhf eompfete reiur 


Regional Soles Engineer 


AIRPLANES WANTED 

tvill Buy Dealere' yi.>'*kn New or Heed 

Vest Aircraft Co.'g Skyranch 

sox SMS. DENVER 17. COLORADO 


SuPER-92 

CAA »"«p'JJ«d 

ENGINE WORKS 

HILLER HELICOPTER 

East Coost Aviation Corporation 



=R. K. BROWN Co. 

PARTS SPECIALIST 

STROMBERG infection 
CARBURETOR 

CARBURETORS. PARTS. ASSEMBLIES 
carbuhetors suppliep in repaihaslb 
CONDITION OR OVERHAULED 
AND CERTIPIED gy CAA APPROVED 
REPAIR STATION. 

WEbeter g-DESD— g-»iil 
23&.A Pork Avs, East Rulhorford, MJ. 
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Opport'unities at' Thieblot Aircraft 


ie>eil 01 cnginceritig. layout enalnuare riraflemen 






■\ 


Wm. . 


MR. R. G. MARTIN 

THIEBLOT AIRCRAFT CO., INC. 

4926 HAMPDEN LANE, WASHINGTON 14, D. C. 



EXECUTIVE 

LODESTAR 

• NEW CUSTOM INTERIOR 

• TV-FM CABIN RADIO RECORDER 

• AIRFRAME LOW TIME SOH 

• DUAL FUEL SYSTEM 

• DUAL FLIGHT INSTRUMENTS 

• WRIGHT 1820-56 ENGINES 


Available For Inspection In Miami 



ATTENTION 

AIRLINE 

PURCHASING 

AGENTS 

RADIO EQUIPMENT 
& 

COMPONENT PARTS 


PARTIAL LISTING 

ARC-I, MN62A, R5/ABN 7. ART- 
IS. APN-9, BC 433G. MN26C. 
RTAIB, etc. — Control boxes, shock 

M 

Amphenol AN Bt UG Connectors 

M 

Now, Current GE & Sylvonio Rc* 
ceiving Bt Tronsmitting Tubes 

M 

Ohfflite. IRC ond Word Leonard 
Resistors 

M 

Sprague, Aerovox, Erie, Astron and 

M 

Hickok, Preersiort Apparnrus, Simp* 
son, Weston and Triplett Test Sets 


MERRICK 

AVIATION 

ELECTRONICS 

166-06 DOUGLAS AVE. 
JAMAICA 33, N. Y. 

REPUBLIC 0-4432 

''Servicing the Airlines" 
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Executive Airpisne 



ON MARK engineering company 

321DWi'nena Street. Burbank, Calilsrnta 


fOR LEASE 

TWO HANGARS 

each 80 x 120 complete 
utilities, lorge lean-to, 
clear opening 120 x 25 

TRUMBULL AIRPURT 
CUNN.‘ 


CONNECTICUT DEPARTMENT 
OF AERONAUTICS 

•RAIHAAO FIELB HARTFORD. CONN. 


International Harvester 


ENGINE WORKS 


1951 EXECUTIVE DeHAVILAND DOVE 

TRADE AYER COMPANY 


FOR SALE OR LEASE 

I— BEECHCRAFT PJI8. B«ro Omi raetaM 


E tONANIX DEMONSTHATOn 


DC-4 

"B" WING PANELS 

SEALED - READY FDR INSTALLATION 

(MMEDIATE OfLIVERY 
VERY REASONABLE 

LOS ANGELES AIR SERVICE, INC. 


LOCKHEED 

AVAILABLE F 


PV-1 


1 IMMEOIATE SALE 

SHIP HAS APPROXIMATELY 32S HRS 
SINCE NEW. VERY CLEAN — Will 
STAND MOST RIGID INSPECnON. 
UNCONVERTED. MAY BE INSPECTED 
AT OUR FORT WAYNE BASE. 

CALL at WIRE 

LEEWARD AERONAUTICAL 


EXECUTIVE AIRCRAFT 


ENGINE WORKS 

bert Pield, Sr. 1 

mil): 

R1830 : 


Fuel Flew Transmitters 


INSTRUMENT ASSOCIATES 


More DC-3 and Lodestar 
Speed, Safety ond 
Performance with . . . 


R-1830-94 


* Write for free brochure 
containing all the facts. 


STEWARD-DAVIS INC. GARDENA, CALIF. /Plymouth 4-3144 
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EDITORIAL 


Norlh Central’s Record 
Boosts Feeder Cause 

At a time when Congress is carefully studying the 
case for permanent certification of local ser\icc airlines, 
the 1954 record of North Central Airlines under the 
leadership of Hal N. Carr should provide potent 
ammunition for champions of this type of air transport. 

North Central, with headquarters in Minneapolis, 
serv es a network of prosperous manufacturing cities and 
trading centers in Minnesota, Illinois, Wisconsin, North 
Dakota and Michigan with a fleet of 18 DD?s. During 
1953 it operated with a loss of $114,588 and continued 
through the first third of 1954 with monthly losses tang- 
ing from $50,000 to $70,000 and drastic warnings from 
Civil Aeronautics Board ringing in its ears. Ha! N. Carr, 
formerly executive vice president and director, assumed 
the presidency on April 15, 1934, and in the remaining 
eight months of 1954 organized a cost-cutting and 
revenue-boosting program that put North Central in the 
black with a $170,633 operating profit for the year. 

During 1954 North Central increased revenue pas- 
senger total by 30%; air mail by 12%; express by 20%; 
and doubled its charter business. During the first two 
months of Carr’s regime cost pec plane mile dropped 
from $1.24 to 96 cents. North Central flew 283.571 
passengers during 1954 including a record December 
total of 22,929 in a season when only 10 years ago the 
midwestern weather used to discourage all but a few 
hardy air travelers. 

Commuter Service 

North Central’s record during 1954 proves there is a 
definite market for local service air transport when it is 
properly exploited. A good example is the Chicago- 
Milw’aukee run where these two large midwestern cities 
lay less than 100 miles apart, linked for years by only a 
scant half-dozen flights daily when they were dependent 
solely on trunk airline service. Now North Centra! 
operates 32 flights daily between Milwaukee and Clricago. 
If the 18 passengers who were aboard on an early morn- 
ing flight through a typical midwestern snowstorm when 
we used the service recently are tvpical examples, this 
is where a good chunk of Hal Can’s new revenue is 
derived— from a market in which the trunk airlines 
were never reallv interested. 

Addition of the Cliicago-Detroit route to North Cen- 
tral’s system should give Can another opportunity to 
exploit coinmutcr-type air service between two major 
midwestern cities and their business satellites in the 
southern Michipn-iiorthenr Indiana area. It will be 
interesting to watch North Central tackle this new 
problem. 

Congressmen, members of CAB and others interested 
in the future prospects of local sendee airlines should 
study carefully the 1934 record of North Central Air- 
lines as an example of what can be done. 


E 

JESSUP STAYER 

New Staff Appointments 

Aviation Week has taken two important steps in its 
program of editorial staff expansion outlined in the pub- 
lisher’s message of Jan. 24. Alpheus W. Jessup has been 
appointed managing editor with headquarters in New 
York. Preble Staver has been added to the Washing- 
ton staff where he will cover air transport and legis- 
lative affairs. 

"Bill" Jessup is a veteran foreign correspondent wlio 
has been chief of tlie McGraw-Hill World News Far 
East Bureau for the past eight years, reporting for 
Aviation Week, Business Week and other McGraw- 
Hill publications. During this period he covered the 
entire air war in Korea from the first F-80 missions from 
Japan to the final phases of the Sabre-MiG-15 duel in 
MiG Alley. He also covered the air vs’ar m Indo-China 
during the siege of Dicn Bien Phu. Bill is no head- 
quarters war corresptondent. During his stint in the 
Orient he flew combat missions with jet fighters and 
longrange bombers. In Indo-China. he was one of 
the few correspondents to accompany French pilots on 
combat missions in B-26 attack planes. He has a wide 
acquaintance among the USAF, Navy, Marine and 
Army leaders who directed air operations during the 
Korean war. 

Bill is a graduate of Lehigh University and before 
World War II worked for daily newspapers and McGraw- 
Hill's magazine American Machinist. During the war, 
he was an artilleryman and served in the China-Burma- 
India theater as an instnictor and combat liaison officer 
with Cliinese troops. He was decorated with the Cloud 
and Banner medal by the Chinese government. 

"Pete" Staver has been legislative editor of American 
Aviation Daily and American Aviation magazine in 
Washington for the past four years and managing editor 
of Air 'Traffic News, also published bv American Avia- 
tion Publications. Previously Pete had practical experi- 
ence in the air transport field with Eastern Air L.ines 
and as assistant director of tariffs and publications for 
Air Cargo Inc. He is a graduate of the WTiarton School 
of the University of Pennsylvania and won the Bronze 
Star for combat operations on Iwo Jima as a Marine 
artillery officer. 
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Harvey extrusions . . . 
how fewer parts 
mean more planes 


You cniilrl make this wing spar and leading edge 
from a number of small exirusions, milled alumi- 
num plate and hundreds of rivets. Bui you'd waste 
hundreds of man-hours unncecssarily . . . because 
there’s a hciifr way lo do Ihc same job. 
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Allison 
T40 
Turbo-Prop 

lifts 

Navy fighter 
straight up 




When the Navy's revolutionary new interceptor — the 
Convair XFY-1 —takes off and lands, it gets all its lift from 
its dual rotating propellers which are driven by Allison 
T40 Turbo-Prop engines. 

That means the power package produces greater thrust 
than the weight of the aircraft for take-off and slightly less 
thrust than weight for landing. This delicate landing 
operation requires the engine to deliver positive and depend- 
able power in the exact amount called for by the pilot. 

The Allison T40 engine twin power sections deliver a 
mighty 5850 horsepower for take-off. In level flight the 
pilot can shut off one power section to efficiently cruise or 
he can open the throttle wide on both power sections for 
maximum power and speed. 




This VTO fighter was designed to take off and land from a 
destroyer's fantail or a freighter’s deck which means that 
each ship in a convoy can carry her own defense against 
attacks for the entire voyage — promising greater safety for 
these surface craft. 

Along with Convair and the U.S. Navy, Allison takes great 
pride in the spectacular success of this new type aircraft 
and in the simple accolade— “Well Done.” 


GENERAL 

MOTORS 


5 ^ 


Division of General Motors, 
Indianapolis, indiana 


